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End patient distractions 


Examine the peripheral field 
more easily, accurately 


With Jenkel-Davidson’s new Harrington “‘Black-Light” . 
Perimeter only the fixation target and test object are ; 
visible to your patient. All objectionable distractions are 
eliminated. Complete darkness is not required, thus 

the patient's fixation and reactions can be constantly 
observed. Examinations can be more easily and 
accurately performed. Even a ‘4 m/m object can be 
quickly detected by the patient when the 

Harrington *‘Black-Light’’ Perimeter is used. 


Write for information about the development and 
use of the Harrington “‘Black-Light’’ Perimeter with 
**Lumitest’’ Objects. Or ask your dispensing 
optician about this remarkable new equipment. 


“BLACK-LIGHT” PERIMETER 


@ No special examination room necessary 
@ Portable « easily stored 
@ Mounted on adjustable stand 


only $250 


including test objects 


Write to Jenkel-Davidson for ‘‘Perimetry with Ultra- 
Violet (Black) Light and Luminescent Test Objects,’ a 
preliminary report by David O. Harrington, M.D., as 
presented to the American Academy of Ophthalmology 


Meeting in Chicago, October, 1952. 366 POST STREET SAN FRANCISCO, CALIF — 
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dramatic 
results in 
inflammatory 
and allergic 


eye disorders 


CORTOGEN 


(cortisone acetate) 


Ophthalmic Suspension —Sterile 
FINE SUSPENSION—NONIRRITATING 


* microcrystalline cortisone * superior dispersing qualities 
* uniform, accurate dosage 


UNIQUE STERILE CONTAINER 


* initial sterility assured * contamination curtailed 


Cortocen® Acetate (cortisone acetate-Schering) Ophthalmic 
Suspension-Sterile, 0.5% and 2.5%, in 5 ce. dropper bottles. 


fj 
CORPORATION + BLOOMFIELD, NEW JERSEY 
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A NEW SERVICE 


cosmetic 


contact 


lenses 


I, cases of strabismus with the scarred or 
distorted eye, the iris of the contact lens 


Pets nr scarred can be placed in such a position that it will 
look as straight as the other eye. The direc- 
a a oo tion or degree of the tropia will not affect 


tact lenses. Then, these 
same lenses are used in 
the making of the cos- iF there is distortion or discoloration of the 
metic contact lens. corneal or scleral section of the eye, then 
the cosmetic contact lens is made with a 
clear pupil so that vision is not affected. 


the fitting of the cosmetic contact lens. 


an contact lens fitting will add to your service to the patient. Write 
to us for instructional material on the fitting of the cosmetic contact lenses. 


in, the 
Mager and Gougelmau, ine 
1851 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS * ST. LOUIS 
NEW YORK * BOSTON * BUFFALO © PHILADELPHIA © PITTSBURGH * WASHINGTON 
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In Glaucoma 


FLOROPRYL relieves certain cases of glau- 


coma even in eyes that fail to respond ® 
to other miotics. A single instillation of FLOROPRYL 


FLOROPRYL per day often is adequate. 
(ISOFLUROPHATE, Merck) 


Supplied as a 0.1 per cent solution in 
peanut oil, 5-cc. dropper bottles. [Di-isopropyl Fluorophosphate] [DFP] 


Literature on request 


Research and Production MERCK & CO., Inc. 
Manufacturing Chemists 


for the Nation’s Health \‘ RAHWAY, NEW JERSEY 


© Merck & Co., inc, 
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RonKING SHURMONT 
come, with Bow, shaped 


Every man prefers ‘good looks” . . . whether toll, short, blonde or redhead, 
there is always one for which he will display the greatest partiality. 
That, in short, is why the Ronking Shurmont has become quadruplets 
+ + te completely satisfy your patient's preference in lens shapes. 
This style mounting hes always enjoyed a popular position . . . but now, 
with these new lens shapes, the Shurmont will definitely command an 
even greater popularity . . . your patients will tell you! 


SHURON OPTICAL CO., INC. 
GENEVA, WN. Y. 


ORDER LENS SHAPES BY NUMBER 
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T1053-1 
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for treatment 
and prophylaxis 

of ocular 

infections 


Sodium 


SULAMYD 


Ophthalmic Solution 30% 


( sulfacetamid 


Sodium Sutamyp* Ophthalmic Solution 30% applied as 

eye drops offers all these advantages: 

« Effective against both gram-positive and gram-negative 
bacteria. 

e Deep penetration into intraocular tissues on conjunc- 

tival application. 

Higher local concentration of drug than obtainable with 

sulfonamide preparations by oral administration. 


Notable freedom from irritation — virtually 


non-sensitizing. 
For routine daytime use: Sodium SutamMyp Ophthalmic 
Solution 30% —applied by eye dropper, 3 or 4 drops daily. 
For bacteriostasis through the night: Sop1um SULAMYD 
Ophthalmic Ointment 10% before retiring. 


cheering CORPORATION BLOOMFIELD, N. J. 
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BAUSCH & LOMB 


«+ the Cataract Bifocal...as good to look at... as it is good to look through 


Fused Lenticular Panoptik 


Optical performance and cosmetic ap- 
pearance are mutual considerations to 
the practitioner who seeks to give satis- 
faction and peace-of-mind to the post- 
Operative cataract patient. From both 
standpoints, the Panoptik Lenticular 
Cataract bifocal provides a new standard 
of excellence. Lighter in weight, thinner 
in construction and with front curves 
resembling normal prescriptions, this 
design is greatly superior in appearance 
to earlier cataract lenses. Optically, it 


Majer Lens: Special Nokreome 
Crown glass. (Pius-power in the len- 
ticular edge, though much weaker, 
allows patient some gni 
tion of form in peripheral vision.) 


lenticulor Field: Special 
high index borium gloss. 


Bifocal Segment: Same high 
index glass as lenticular field. 


offers a wide reading field at normal 
reading level. Great flexibility is afforded 
in placement of optical centers. Flexi- 
bility, too, in base curves—bi-convex, 
plano base or — 3.00 base—can be pro- 
duced from the same blank. This facili- 
tates service from the laboratory—a 
single pair of blanks, in each of the 
called-for reading additions, constitutes 
a stock from which any aphakic pre- 
scription can be made. 

In Soft-Lite, too 


BAUSCH & LOMB CENTENNIAL 


\ 
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mparison of Panoptik Fused Lenticu- ‘ 
Po ler Catoract and one-piece bifocal of same (—12.500) 
power. Note thickness—Panoptik 
than one-third thi 
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Yes, those who serve only the finest of foods often have the nicest garbage. 


Univis, too, has some very fine garbage. Not food, of course, but lenses good enough 


perhaps to “get by,” but not good enough to measure up to Univis standards which call 


for an instrument detecting accuracy to 25 millionths of an inch.* 
Not everyone has such nice garbage. We're proud of ours. Lenses that are just “good” go to the 
scrap heap, happily kept small by stringent quality control during production. The 


ones you get are better—the best in the industry. 


R, UNIVIS—INSIST ON UNIVIS. 


*The latest unique Univis Quality 

Control Device is the Unichrometer, as ey ivi % 

capable of detecting accuracy to twenty- 

five millionths of an inch! Your Univis 

representative will be pleased to de- THE UNIVIS LENS COMPANY + DAYTON 1, OHIO 
scribe this device to you 
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THE ONLY SELF-LUMINOUS STEREOSCOPIC 
INDIRECT OPHTHALMOSCOPE 


AO-SCHEPENS BINOCULAR 
INDIRECT OPHTHALMOSCOPE 
OFFERS MANY PRACTICAL ADVANTAGES 


The new lightweight 
ular Ophthalmoscope allows you to study de- 
tails of the fundus to the extreme periphery. 
With the aid of scleral depression technique 
proficient observers can examine the ora ser- 
rata and the posterior portions of the pars 
plana ciliaris. The instrument is particularly 
useful in examining retinal detachments. tu- 
mors, retrolental fibroplasia, perforating wounds, 
and other pathological conditions practically 
impossible to examine adequately by other 
means in the region anterior to the equator. In 
this and the posterior regions wide field and 
low magnification provide an excellent means 
of observing the general fundus topography 

while the three-dimensional image and 
exceptional depth of focus clarify details of 
irregular depth. 

\ powerful illuminating unit is combined 
with the observation system on a comfortable 
headband giving adequate support and ad- 
justability. Interpupillary distance is adjust- 
able. Three coated condensing lenses are sup- 


AO-Schepens Binoe- 


« OBSERVATION TO THE EXTREME 
FUNDUS PERIPHERY 


GREATER FIELD OF VIEW 
RELATIVELY LOW MAGNIFICATION 
STEREOSCOPIC IMAGE 

MORE POWERFUL ILLUMINATION 


COMFORTABLE WORKING DISTANCE 


— a small diameter + 20D lens for the 
operating room, a medium diameter + 20D 


plied 


lens for routine examination, and a large 
diameter + 14D lens for examining minute 
fundus details. 

Ask your AO Representative or supplier for 


literature and a demonstration. 


American Optical 
©) - 
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THE LYLE MAJOR 


AMBLYOSCOPE 
(Standard Model) 


Incorporating the proven features of 
previous Synotype apparatus with the 
suggestions of Mr. Keith Lyle, the 
Lyle Major Amblyoscope is 


The Most Advanced British Orthoptic Apparatus Produced 


Specially manufactured to meet the demands of present day technique, the Lyle Major 
Amblyoscope, Standard Model, incorporates the following improved features : 


. Elevation and Depression Device 6. Hinged Mirrors and Reflectors 10. Concealed wiring 
11. Separate electrical circuits to each 
optical tube 
. Non-slip Duction Locks and 12. Improved hand flashing switches 

. increased mechans tren 
. Increased Hyperphoria Movement Nnerease: < eal strene' 13. Provision for automatic moving 
. Transparent breath shicid 9. Large, easily visible scales Picture attachment 


. Increased range of Duction Control 7. Noiseless Slide Carriers 


Specialists in Orthoptic Equipment including : 


MOORFIELD'S SYNOPTOPHORE + HESS SCREENS . CHEIRO- 
SCOPES . WORTH'S 4 DOT TEST - DIPLOPIA GOGGLES - ROTA- 
TING E TEST « MADDOX HANDFRAME - MADDOX WING TEST 
RAR READERS ETC. 


of England 63, WIGMORE STREET, LONDON, W.1 


SOLE ACENTS IN U.8.4. CURRY & PAXTON INC. € 101 PARK AVENUE, NEW YorE 17. TEL: LexincTon 2.7842 
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THE STREAK 
RETINOSCOPE 


J 
CHICAGO 
BOOTHS 
90 & SIA 


THE 
PANTOSCOPE 


NOW 


THE SUPREME INSTRUMENT 
FOR STREAK RETINOSCOPY 


KEELER OPTICAL PRODUCTS, INC. 


617 S$. 52nd St., Philadelphia 43, Pa. 
GRANITE 4-5310 
Write or telephone for most up-to-date Brochures. 


| THE INSTRUMENT OF THE FUTURE 
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482 a and b 


Corneal Section Scissors 


Latest Modification 


RAMON CASTROVIEJO, M.D., New York, N.Y. 


482 a-b* Scissors, Corneal Section Enlarg- 
ing CASTROVIEJO: improved model, blades 
angulated and curved. The longer blade which 
is introduced into the anterior chamber is 
1 mm longer. It is blunt and is rounded like 
a spatula. This minimizes trauma to the cor- 
neal endothelium and iris. 


This extension of 1 mm on blade also makes 
it possible to continue cutting until the entire 
incision is finished without removing scissors 
from eye, as the longer blade remains 1 mm 
within the eye at completion of each cut. 


Right and left hand curve, spring handle. 
$20.50 


NEW 
SUPPLEMENT 


Sent upon request 


476* Scissors, Anterior Synechiae, CAS- 
22.50 


481* Scissors, Iridocapsulotomy, CAS- 


19.50 


4570 Audubon Avenve, St. Louis 10, Mo. 


| | 
* Stainless Steel. 
/ 
| \ 
XA 474* Scissors, Corneal, CASTROVIEJO: 
19.50 
474 476 475* Scissors, Corneal, CASTROVIEJO: 
20.50 
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ZINCFRIN 


DESCRIPTION: A non-stinging, non-irritat- 
ing ophthalmic solution containing .25% Zinc 
Sulphate, Benzalkonium Chloride 1:5000 and 
Phenylephrine Hydrochloride U.S.P. 
Tonicity and pH values adjusted to closely 
approximate those of tear secretions. 


INDICATIONS: Infectious, allergic, catarrhal 
or inflammatory conjunctivitis in which the 
astringency of Zinc Sulphate combined with 
vaso constrictor properties of Phenylephrine 
HCI. USP may be desirable. 


SUGGESTED DOSAGE: Adult and Child— 
Two or three drops in affected eye every three 
hours or as directed by physician. 


AVAILABILITY: Zincfrin—Available in pre- 

scription pharmacies in 15cc blue dropper bot- 

tles. Literature and samples on request. 
Manufactured by 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 


OP-THAL-ZIN 


DESCRIPTION: 

A non-stinging, non-irritating ophthalmic solu- 
tion of Zinc Sulfate 44% with pH and tonicity 
values closely approximating those of tear se- 
cretions with Benzalkonium Chloride 1:5000 
as a “wetting agent” and preservative. 


INDICATIONS: 

Conjunctival infections in which the astrin- 
gency of Zinc Sulfate is desirable. Morax- 
Axenfeld Bacillus, etc. 


SUGGESTED DOSAGE: 

Adult and Child—Two or three drops in af- 
fected eye every three hours, or as directed by 
Physician. 


SUPPLIED: Op-thal-zin 15cc Blue Dropper 
Bottles. 


AVAILABILITY: Available in prescription 
pharmacies in 15cc blue dropper bottles. Litera- 
ture and samples on request. 

Manufactured by 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 


ISOPTO ALKALINE 


OPHTHALMIC VEHICLE: 

Containing 1% Methyl Cellulose Ophthalmic in 
aqueous saline solution with Benzalkonium 
Chloride 1:50,000 as a preservative and “wet- 
ting agent.” 


INDICATIONS: 

1. Ophthalmic emollient and lubricating agent 
in retarded lacrimation states, and as protective 
lubricant for pathologic conditions. 

2. Vehicle for various soluble hthalmic 
Drugs: Antiseptics, Antibiotics, Sulfonamides 
and various alkaloidal salts. 

3. As a physiologic non-greasy suspending 
agent for insoluble Ophthalmic medications: 
Cortisone, insoluble Sulfonamides, etc. 


ADVANTAGES: Viscosity—plus soothing- 
lubricating effect—provides better and more 
prolonged contact of medication with affected 
area. 


AVAILABLE: Isopto Alkaline available in 
prescription pharmacies in 15cc blue dropper 
bottles. Samples, literature and suggested pre- 
scription formulas available on request. 


Manufactured by 
ALCON LABORATORIES, INC., FORT WORTH, TEXAS 


ISOPTO CETAMIDE 


NEW PRODUCT 
For increased efficacy of Ocular Sulfonamide 
therapy—with comfort. 
Isopto Cetamide—contains Sodium Sulfaceta- 
mide, 15% w/v in soothing .5% Methyl Cellu- 
lose Ophthalmic Solution. 
INDICATIONS: 
Acute chronic conjunctivitis, acute traumatic 
corneal ulcer, blepharitis and other external 
eye infections caused by microorganisms sus- 
ceptible to sulfonamide therapy. 

®@ Comfortable to the eye. 

©@ More intimate and prolonged eye surface 

contact. 

© Better patient cooperation. 

© Stable. 
CAUTION: 
This preparation should be used with care in 
the treatment of patients who have previously 
exhibited sensitivity to sulfonamides. Should 
undesirable reactions occur, discontinue use 
immediately. 
Federal Law prohibits dispensing without a 
prescription. 
Isopto Cetamide is available in 15cc blue drop- 
per bottles in prescription pharmacies. Litera- 
ture and samples available on request. 


Manufactured by 
ALCON LABORATORIES, INC., FORT WORTH, TEXAS 
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‘New Product. 
for CYCLOPLEGIA and MYDRIASIS 


HYDROCHLORIDE 

Brand of Cyclopentolate 


1. Rapid effect. Maximal cyel 


2. Satisfactory duration of a 


ithin 24 without 
=... re with 
tension due to 
5 7. Effective in highly piz mormally 
4; tory to cycloplegigs my 
Adults? 0.5 CLOGYL in each eye. In highly 
eyes, to 1.0% C¥YCLOGYL in each 
eye. 
Children: One or two-drops of either 0.5 1.0% CYCLOGYL, 
followed ten minutes later by second instillation 
9 pretreatment the evening before refraction is not 
normally necessary with CYGLOGYL. 

i Supplied: 90.5% Sterile Ophthalmic Solution — L5ce Dropper Bottles 4 
1.0% Sterile Ophthalmic Solution — Dropper Bottles 
B.C, wed Leopold, 1. H.: Opbib. 492 Gan) 1953 
1. Am. Ophths Jap.) 1953 Samples and complete literature on request 
and Medine, Aw. J. Ophir. 34.672 1953 
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Ginical ‘CLOGY perties 
investigation of CYCLOGYL has shown pre 
30-60 Minutes. $e 
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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND THE 
SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION, INC. 


CHICAGO 
EVANSTON HIGHLAND PARK OAK PARK AURORA 
DES MOINES MASON CITY MILWAUKEE MINNEAPOLIS 
MUSKEGON SIOUX CITY 


BIFOCALS FOR MYOPES 


It is an established fact that myopes have a lot 
of trouble becoming adjusted to bifocals. Hyper- 
opes usually have very little trouble, and people 
wearing cataract bifocals no trouble at all, if 
the lenses are well designed and if the segments 
are properly placed. 

The reason that myopic bifocals are troublesome 
lies in the fact that through the segments, even 
of the best available bifocals, base down prism 


(Fig. 1) 


is encountered. This base down prism makes ob- 
jects appear farther away and higher than they 
really are. See figure 1. 

The myope, before bifocals fixed his line of vi- 
sion through a point 8 mm. below the distance 
center, invariably tipped his head and looked 
through a point near the distance center, thus 
avoiding prismatic effect. The hyperope on the 
other hand is not troubled by the base up prism 


he encounters and has little or no difficulty with 
bifocals. 


From the foregoing it would seem 

that if the base down prism found in 

the segments of myopic bifocals could 

be neutralized, the problem would be 
solved. We have found this to be true. 

We have also found that the only prac- 

tical way to accomplish this neutraliza- 

tion is by “slabbing off” the proper 
amount from the bifocal segments. See 1 
figure 2. uy 


If we take a case requiring O.U. —6.00 (Fig. 2 
with a +2.00 add made up in a small 2) 
segment bifocal, we would “slab off” 4.8 degrees 
of prism base up from both segments. (6 « .8 = 
4.8) that is, the distance correction through the 
90th meridian times .8, the distance in cms. from 
distance center to reading point, equals the 
amount of base down prism that must be neu- 
tralized. 


A case requiring O.D. — 5.00 and O.S. — 7.00 
would have a 4 degree prism base up slab off 
on the right and a 5.6 degree prism base up slab 
off on the left lens. 


In this case, two things would have been accom- 
plished: the annoying base down prism would 
have been neutralized and the induced vertical 
imbalance corrected. 


"IF IT'S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER" 
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is the surface anesthetic that can compare with 
Pontocaine hydrochloride for dependability, durable 
effect and penetrating power. 

For a great variety of therapeutic and surgical 
procedures on the pharynx, larynx, trachea, bronchi 
and the eye, you can rely upon prolonged and 
penetrating Pontocaine. 

Effective in anesthetizing mucous membranes of 
the pharynx, larynx, trachea, bronchi and the eye. 


PONTOCAINE 


HYDROCHLORIDE 


Winthrop-Stearns Inc. 
Ne York 18, N. Y. © Windsor, Ont. 


RARER 
THAN A 
PLATYPUS... 


WINTHROP 


Supplied 
for surface anesthesia 
in ophthalmology . . . 
as 0.5 per cent solution 
in bottles of 42 oz. and 2 oz., 
and 0.5 per cent ointment 
in Ye oz. tubes. 
for surface anesthesia 
in rhinology ...as 2 per cent 
solution in bottles 
of 1 oz. and 4 oz. 


For 5 hour nerve block and 

infiltration anesthesia 
surgical, diagnostic and 
therapeutic 0.15 per cent 
solution, vials of 100 cc. 


Pontocaine (brand of tetracaine) 
trademark reg. U.S. & Canada 
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A CLASSIFICATION OF RETROLENTAL FIBROPLASIA* 


The advantages of adopting a uniform 
classification for retrolental fibroplasia are 
obvious. If ophthalmologists and pediatri- 
clans can agree on the designation of the 
successive stages, investigative efforts in the 
future can be based on uniform definitive 
diagnostic criteria. The adoption of the same 
classification by all workers in the field is 
particularly important now in view of the 
fact that there is afoot a nation-wide co- 
operative plan for the study of the causes 
of retrolental fibroplasia. Furthermore, an 
agreement on the stages of the disease is nec- 


essary in order to make comparable analyses 


not only of treatment at various localities but 
also of incidence figures. It is obvious that 
figures based on different diagnostic criteria 
cannot be compared. 

A joint committee for the study of retro- 


* This work was supported by the Dunlevy Mil- 
hank Foundation. 


lental fibroplasia was appointed by the Na- 
tional Society for the Prevention of Blind- 
ness. 

A subcommittee was appointed consisting 
of Dr. Algernon B. Reese, chairman; Dr. 
Merrill J. King and Dr. William C. Owens 
to submit a classification of retrolental fibro- 
plasia. The classification herewith given was 
submitted and adopted by the parent com- 
mittee. The subcommittee was then asked 
to document each of the stages with a suit- 
able illustration. The illustrations herewith 
given were submitted and adopted as exem- 
plifying adequately the various stages. 

Eyes that have advanced to Grade V of 
the cicatricial stage sometimes show corneal 
opacifications, posterior synechias, iris atro- 
phy, pupillary membrane, and occasionally 
cataract. Also they may show secondary 
glaucoma and buphthalmos. All of these later 
sequelae occur in the Grade-V stage and 
are therefore properly classified as such. 
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STAGES OF RETROLENTAL FIBROPLASIA IN THE 
ACTIVE PHASE 


1. Dilatation and tortuosity of retinal vessels 

Hemorrhages may or may not be present 
Early neovascularization especially in the extreme periphery of 
the visible fundus may be present 

If. Stage I plus neovascularization and some peripheral retinal clouding 
Hemorrhages are usually present 
Vitreous clouding may or may not be present 
Spontaneous regression may occur 


111. Stage II plus retinal detachment in the periphery of the fundus 
Spontaneous regression unlikely 

1V. Hemispheric or circumferential retinal detachment 
Elevation of the retina over a large area, but still with some retina 


in position 
V. Complete retinal detachment 


ie 
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GRADES OF RETROLENTAL FIBROPLASIA IN THE 
CICATRICIAL PHASE 


1. Small mass of opaque tissue in periphery of the fundus without 
visible retinal detachment 
The fundus may have a pale appearance 
The blood vessels may be attenuated 
Il. Larger mass of opaque tissue in periphery of the fundus with some 
localized retinal detachment 
The dise is distorted by traction toward the side of the tissue, 
which is usually temporally 
Cases ending in Grade I or II have useful vision 
111. Larger mass of opaque tissue in periphery incorporating a retinal 
fold which extends to the disc 
Visual acuity varies from 5/200 to 20/50 
\\V. Retrolental tissue covering part of pupillary area 
Small area of attached retina may still be visible or only a red 
reflex over a sector of the fundus may be seen 
V. Retrolental tissue covering entire pupillary area 
No fundus reflex present 


RETROLENTAL FIBROPLASIA AND RELATED OCULAR DISEASES* 


CLASSIFICATION, ETIOLOGY, AND PROPHYLAXIS 


Tuappeus S. SzewczykK, M.D. 
East Saint Louis, Illinois 


It is becoming increasingly apparent from 
current reports in the literature that oxygen 
may be the responsible factor in the causa- 
tion of retrolental fibroplasia. 

Ryan reported that no case of retrolental 
fibroplasia had occurred at the Women’s 
Hospital in Melbourne, Australia, until it be- 
came a practice to administer oxygen liber- 
ally to all babies even when they apparently 
did not require it. During this time, 21 cases 
of retrolental fibroplasia developed. When 
the use of oxygen was restricted to those 
babies that were actually cyanosed, no fur- 
ther cases of this disease developed. 

Ryan postulated that oxygen may act as a 
toxic agent, stimulate mitosis, overgrowth 
of glial and fibrous tissue, increase the vas- 
cularity, increase the growth of the inner 
layer of the optic cup, and lead to further 
detachment of the normally loosely coapted 
inner and outer layers of the retina. 

Patz, Hoeck, and De La Cruz report a 
study of 65 premature babies with a birth 
weight of under three and one-half pounds. 
Twenty-eight of the babies were kept in an 
oxygen environment of 65 to 70 percent 
from four to seven weeks, and 37 in an 
oxygen concentration under 40 percent for 
24 hours to two weeks. The first group was 
weaned gradually from the high oxygen over 
a period of one week, while in the second 
group the weaning period was from one to 
three days. 

Of the 28 babies who were kept in a 
high-oxygen concentration, five developed a 
total or almost complete permanent retinal 


* From the Department of Ophthalmology, Saint 
Louis University School of Medicine, and Prema- 


ture Center, Christian Welfare Hospital, East 
Saint Louis, Illinois. This is the elaboration of the 
paper read before the Central Illinois Society of 
Ophthalmology and Otolaryngology, March 29, 
1952. 


membrane behind the lens ; two progressed to 
the stage of detachment of the retina, new 
vessel formation, retinal hemorrhages, and 
vitreous opacities ; seven developed vascular 
changes, retinal edema, retinal hemorrhages, 
and vitreous clouding and opacities; and 
three developed marked dilatation and tor- 
tuosity of the retinal vessels with occasional 
areas of mild retinal edema. 

Of the 37 babies kept in a low-oxygen 
environment only two progressed to the 
stage of retinal edema, vascular dilatation, 
retinal hemorrhages, and vitreous clouding 
and opacities; and four developed marked 
vascular dilatation and tortuosity of the ret- 
inal vessels with occasional areas of mild 
retinal edema. 

These observations and the fact that they 
were unable to produce progressive changes 
in two babies when they were suddenly re 
moved from an environment of high-oxygen 
concentration suggested to these authors that 
“prolonged high oxygen, if injurious, re- 
sults from a direct effect instead of from 
relative anoxia that might result from the 
too rapid withdrawal from oxygen.” 

On superficial examination of these re- 
ports, it would indeed appear that oxygen is 
toxic and that its use does cause the eventual 
development of retrolental fibroplasia. As | 
will show later, however, the true cause of 
retrolental fibroplasia is hypoxia and this, 
in the greatest majority of the cases, is pro- 
duced by improper use of oxygen and by its 
too rapid withdrawal from a child who has 
become acclimated to it. 

Crosse and Evans, in a recent statistical 
study of this disease in England, reported 
that there was a direct relationship between 
the amount and duration of oxygen adminis- 
tration and the incidence of retrolental fibro- 
plasia. When oxygen was used freely, the 
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incidence rose; when its use was restricted, 
no cases of retrolental fibroplasia developed. 
It was their opinion that changes in the ret- 
ina in this disease derive from a preliminary 
adjustment of the retina to a high-oxygen 
tension whereby the retina loses its ability 
to accommodate itself to relative anoxia on 
removal to atmospheric oxygen, having ac- 
quired an inertia of response. 

Jefferson, in a recent study, found a direct 
relationship between the incidence of retro- 
lental fibroplasia and the method of oxygen 
administration. When little or no oxygen was 
used in the care of premature babies, the in- 
cidence was extremely low. 

In December, 1949, when oxygen tents 
were introduced and used routinely for all 
infants under three pounds, three cases of 
retrolental fibroplasia occurred in this weight 
group during the following months. In No- 
vember, 1950, when it was decided to nurse 
every infant in the unit in an oxygen tent, 
even those over three pounds began to de- 
velop the disease. 

In March, 1951, when soft plastic covers 
were introduced for use in the Sorento-type 
cot, so that oxygen was used more efficiently 
and in high concentrations, the incidence of 
the disease rose to the point where 75 per- 
cent of all infants, up to and including those 
four pounds in weight, developed it. 

In October, 1951, use of oxygen was re- 
duced to a minimum, and its withdrawal 
was carefully graded. Since that time only 
one serious case and two relatively mild 
cases of retrolental fibroplasia have occurred. 

Jefferson also reported dramatic improve- 
ment within 48 hours in six early cases of 
retrolental fibroplasia treated by administra 
tion of oxygen in high concentrations. Four 
of these were kept in a concentration of 80 
percent for four weeks and then the oxy- 
gen was very gradually withdrawn. In three 
cases the retina remained normal after the 
babies were removed from oxygen. The 
fourth infant’s subsequent course was not 
so satisfactory, perhaps because of the more 
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advanced changes, with a definite retinal de- 
tachment, which existed at the time of re- 
placement in oxygen. Two of the six cases 
were still in oxygen at the time of the re- 
port. 

Jefferson's observations led him to believe 
that acclimatizing a premature infant to oxy- 
gen in high concentrations makes him more 
susceptible to the disease if he is suddenly 
transferred to a normal atmosphere because 
there is a sudden reduction in the tension 
of oxygen available to his tissues, and that 
the initial changes of the disease will rapidly 
regress when the oxygen tension is restored 
(by replacing the infant in high-oxygen con- 
centrations ). 

Recently I reported that dilatation and 
tortuosity of the retinal vessels, neovascu- 
larization with or without hemorrhages, ret- 
inal edema, and even retinal separation de- 
velop in the eyes of premature babies when 
they are subjected to a sudden significant 
lowering of the oxygen concentration in their 
environment ; that these changes are progres- 
sive in a high percentage of cases; and that 
they are readily reversed in their early stages 
by the administration of oxygen. 

These phenomena have been observed on 
many occasions. So consistently, in fact, are 
the changes precursory to retrolental fibro- 
plasia seen when there is some interference 
with oxygenation or the blood oxygen-carry- 
ing capacity (anemia) in a premature baby 
that I believe that retrolental fibroplasia can 
be produced in premature infants, regardless 
of birth weight, and even in full-term babies, 
simply by subjecting them to one or more 
episodes of sudden prolonged hypoxia. 

I also stated that retrolental fibroplasia is 
preventable by the proper administration of 
oxygen; that prematures should be given 
minimal amounts of oxygen—just sufficient 


to meet their needs—and be weaned slowly ; 
that excessive oxygen concentrations should 
be avoided. 

In mid-September, 1951, the use of oxy- 


gen at the Christian Welfare Hospital was 
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restricted to babies under four-pounds birth 
weight. Whenever possible, low concentra- 
tions were used (under 45 percent). Shortly 
afterward, more and more babies in the very 
low weight group (two to four pounds), who 
were apparently in good condition when ad- 
mitted, were cared for without the use of 
any supplemental oxygen. Whenever an in- 
fant developed fundus changes of a progres- 
sive nature (early retrolental fibroplasia), he 
was either placed back into an oxygen-en- 
riched atmosphere or the oxygen concentra- 
tion was increased, if he were still in an in- 
cubator. 

During the following seven months, 147 
surviving premature under five 
pounds of weight were cared for and dis- 
charged. 

Of this number, one child developed a 
typical retrolental mass in one eye and a pe- 
ripheral retinal fold with granular pigmenta- 
tion of the rest of the fundus in the other 
eye; two children developed a retinal fold 
extending to the midperiphery in one eye, the 
other eye remained ophthalmoscopically nor- 
mal except for some pigmentary disturb- 
ance ; one child developed a peripheral retinal 
fold in one eye, the other remaining ophthal- 
moscopically normal ; and one child was dis- 
charged with white areas in the extreme 
temporal periphery of both eyes but with 
otherwise normal-appearing eyes. 

One hundred forty-two babies were dis- 
charged with normal eyes and have, in most 
instances, been re-examined on several occa- 
sions after discharge. We know of no child 
of this group who has developed any perma- 
nent ocular change after discharge from our 
nursery. 

All of the five babies who had residual oc- 
ular defects were from the group attended 
in late 1951 and I believe that in all five 
any ocular damage could have been pre- 
vented if we had been more familiar with the 
proper treatment. The one child who devel- 
oped retrolental fibroplasia in one eye and 
a retinal fold in the other eye progressed 
to this unhappy termination not because of 


babies 
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improper oxygen administration but because 
of our ignorance at the time of the harmful 
effect of transfusions when the retinovas- 
cular damage of hypoxia was present. 

Of the remaining four babies, two devel- 
oped severe upper respiratory infections 
while in incubators with relatively low con- 
centrations of oxygen and the concentration 
was not raised sufficiently to meet the de- 
mands of the babies ; and two, who had been 
subjected to several hypoxic episodes while 
in the incubators, were not weaned gradually 
enough from an oxygen-enriched atmos- 
phere. 

During the first four months of 1952, the 
policy of minimal use of oxygen and grad- 
ual weaning was well followed. During this 
time, only three infants out of a total of 74 
surviving prematures developed funduscopic 
changes severe enough to require treat- 
ment. All three were successfully treated 
with oxygen, weaned, and discharged with 
normal fundi. 

During the following four months, oxy- 
gen was again used freely and in high con- 
centrations. In many instances babies were 
removed from oxygen without weaning. 

Of 85 prematures who survived during 
this period of time, 17 developed fundus 
changes severe enough to require treatment. 
(One baby of this group had severe fundu- 
scopic changes on admission, which regressed 
spontaneously only to re-appear in a much 
more severe form several weeks after being 
discharged during an illness. ) 

Of this number, three babies developed se- 
vere retrolental fibroplasia with total loss of 
vision in both eyes, and two suffered loss of 
vision in one eye. The rest, after prolonged 
treatment with oxygen, were discharged with 
either normal fundi or minor defects com- 
patible with good vision. 

The fact that three infants lost the vision 
in both eyes and two in one eye, in spite of 
treatment with oxygen, might lead one to the 
conclusion that oxygen therapy for retro- 
lental fibroplasia is no more successful than 


previously proposed and discarded methods, 
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Statistics, however, can lead one completely 
astray if the circumstances of individual 
variations are not taken into account. 

Two of the infants, who developed bi- 
lateral retrolental fibroplasia, developed the 
early changes leading to this disease during 
my absence from the nursery. One had been 
out of an oxygen-enriched atmosphere for 
three weeks, and the other for four weeks. 
Both had very severe funduscopic changes at 
the time treatment was started and were 
probably in the irreversible stage. 

In the other three, treatment was started 
shortly after the appearance of the fundus 
changes. The response to this treatment was 
as previously described—a marked improve- 
ment in a short time and gradual regression. 

In two of these children, the fundi re- 
verted to normal and the weaning process 
was begun. When the oxygen concentration 
had been reduced to about 45 percent, both 
suddenly showed marked vitreous hemor- 
rhages and marked vascular and _ retinal 
changes. 

Previous experience leads one to suspect 
immediately that the constant oxygen sup- 
ply to the babies had in some way been in- 
terrupted. On investigation, it was found 
that to attain a lowered concentration in the 
incubators it had been necessary to turn the 
oxygen-flow valves to two liters per minute. 
These valves, while they functioned effi- 
ciently when set at four or more liters, were 
very erratic at lower settings and could then 
be made to turn off completely simply by 
tapping the adjusting handle. The valves 
were replaced, and the oxygen concentration 
increased. 

In spite of prolonged treatment, complete 
organization of the vitreous and retinal de- 
tachment took place in both eyes of one in- 
fant and in one eye of the other. (The fel- 
low eye developed a thin retrolental mem- 
brane through which the fundus could clear- 
ly be visualized. No detachment could be 
seen but the disc was distorted and the pig- 
mentation scant and granular. The eye was 
highly myopic. ) 
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The third child was similarly injured by 
a sudden decrease of available oxygen dur- 
ing treatment on at least two occasions : once 
when a small defect in the lip of the mason 
filtering jar allowed escape of oxygen into 
the nursery rather than into the incubator, 
and again when a faulty rubber gasket al- 
lowed a similar leakage. In both instances 
this was not discovered till the oxygen con- 
centration was measured with an oximeter 
and found to be at room level. 

Since September, 1952, it has again be- 
come our policy to administer oxygen only 
to those prematures who seemed to require 
it, to keep the concentration low except when 
otherwise indicated, and to wean off slowly 
those babies who had become acclimatized to 
an enriched atmosphere. 

The incidence of retrolental fibroplasia im- 
mediately fell and there was no difficulty 
with this condition until December when an 
epidemic of “influenza” struck this area and 
three premature babies developed severe up- 
per respiratory infections. All three devel- 
oped very severe funduscopic changes, were 
treated with oxygen, but showed only tran- 
sient improvement and progressed to total 
loss of vision in both eyes. 

In all three children the respiratory infec- 
tion did not respond to any treatment, lasted 
for several weeks, and then was followed by 
a reinfection in two, complicated by an otitis 
media in one child and a fibrocystic pancreas 
and severe anemia in the other. 

For weeks their nasal passages were so 
blocked by secretions that frequent removal 
by suction was necessary and all three had 
frequent attacks of cyanosis even though 
kept in a very highly concentrated atmos- 
phere (oxygen concentration 90+ percent). 
It is almost certain that the respiratory em- 
barrassment kept these children in a hypoxic 
state even though oxygen in high concentra- 
tion was available to them. 

During this same four month period (Sep- 
tember to and including December, 1952) 
funduscopic changes were seen in three other 
infants. In two, these changes were very 
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mild, transient, and required no treatment. 
The only other case seen was that in a 
child who had delayed breathing at birth and 
had to be kept in a resuscitator for some 
time afterward. When admitted to the nurs- 
ery, his condition was very poor and he had 


marked respiratory retraction. 

The initial ocular examination in this case 
revealed marked retinal edema, multiple ret- 
inal hemorrhages, dilated vessels, and such 
gross vitreous hemorrhages that not even a 
red reflex could be obtained from the pos- 
terior pole. It was assumed that this ocular 
damage was due to hypoxia which occurred 
at birth. 

The child was treated with oxygen for 
several weeks, showed complete regression, 
was weaned from oxygen successfully, and 
discharged with ophthalmoscopically normal 
eyes. Subsequent examinations were nega- 
tive except for the presence of myopia in 
both eyes. 

During the first seven months of 1953, mild 
vascular dilatation and mild edema of the 
extreme peripheral retina were observed in 
four babies who were injudiciously weaned 
more rapidly than is the usual routine (all 
showed spontaneous regression to normal in 
a relatively short time). 

Moderate 
tion, and moderate vascular engorgement oc- 


hemorrhages, neovasculariza- 
curred in one child, who, because of his poor 
condition, required oxygen in high concen- 
tration and was subjected to a hypoxic in- 
sult when the tubing to his incubator was ac- 
cidentally disconnected for several hours. 
This child has normal fundi to this date but 
is still in a moderately enriched atmosphere 
(40 percent). 

Except for certain funduscopic changes 
which were seen in several babies shortly 
after birth and which will be described later, 
no other cases of hypoxic fundus changes 
(early retrolental fibroplasia) were seen. 

It is not the purpose of this paper to pre- 
sent more evidence to show that retrolental 
fibroplasia is induced by interference with 
oxygenation, nor that it is reversible by oxy- 
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gen administration; but rather to describe 
certain funduscopic changes which have been 
observed in the study of over 600 premature 
babies, the relationship of oxygen and other 
factors to these changes, my experience in 
the use of oxygen, and the conclusion to 
which my observations have led me. 


TERMINOLOGY AND CLASSIFICATION 


If the precursory changes of retrolental 
fibroplasia can be induced in an infant by 
removing him suddenly from a highly en- 
riched oxygen atmosphere, if they can be re- 
versed by restoring the available oxygen in 
high concentration, and if they can be pre- 
vented from recurring by gradually weaning 
the infant into a normal atmosphere, then 
the typical case of retrolental fibroplasia with 
blindness, microphthalmos, shallow anterior 
chamber, atrophic iris with synechias, totally 
detached and fibrosed retina can justifiably 
be considered a terminal stage of uncompen- 
sated ocular hypoxia. Yet, this gross patho- 
logic termination is admittedly only one of 
the terminal pictures which follow what, 
heretofore, has been called early retrolental 
fibroplasia. 

It cannot be denied that any premature 
baby with retinal edema, dilated and tor- 
tuous vessels, neovascularization with or 
without hemorrhages may, in the end, have 
either normal-appearing eyes or defects 
ranging from myopia to marked ocular fibro- 
sis. It is time that some order should be 
brought into the confusion which now exists 
in the terminology (and in our thinking) 
relative to hypoxic ocular damage. 

I propose therefore: 

1. That the term, “hypoxic retinopathy,” 
be used to designate those retinal changes 
which heretofore have been called early ret- 
rolental fibroplasia and are characterized by 
retinal edema with or without elevation, and 
vasodilatation with or without exudation, 
hemorrhages, and neovascularization. 

2. That the term, “ocular fibroplasia,” be 
used as descriptive of the most severe ter- 
minal stage of hypoxic retinopathy (though 
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admittedly it is terminal not only to retinal 
but also to ocular hypoxia) characterized 
by enophthalmos, microphthalmos, shallow 
or nonexistent anterior chamber, atrophic 
iris with synechias, and a total retrolental 
fibrotic mass. 

3. That the term, “retrolental fibroplasia,” 
be used to designate that terminal stage of 
hypoxic retinopathy which is characterized 
by a relatively normal anterior segment but 
with definite ophthalmoscopic evidence of 
retrolental pathology consisting of either a 
total or partial retrolental mass. 

4. That “retrolental fibroplasia” as defined 
above be divided into three grades : 

Grade I. Grade I retrolental fibroplasia 
is characterized by a peripheral mass or 
masses of white or grayish tissue and the 
following changes in the rest of the fun- 
dus : 

Vitreous: Clear or clouded by few or 
many floating opacities. Rarely a thin 
transparent membrane may be present 
immediately behind the lens. 

Disc: Normal but often distorted. It 
may be kidney-shaped with the hollow 
directed toward the temporal periphery 

into a 
Rarely the disc and surrounding retina 


or stretched horizontal ovoid. 
may be covered by a sheath of glial 
tissue so that it is scarcely recognizable. 

Retinal ls: Usually 
May be attenuated. May leave the disc 


tortuous. 


normally but usually are markedly dis- 
placed temporally and may appear to 
emerge from the hollow of the disc 
(if it is kidney-shaped) or from one 
small temporal sector if the disc has 
been distorted into an ovoid. 

Retina and choroid: May be pale or 
pigmented with coarse dark granules. 
Often there are scattered areas which 
old healed 


patches of irregular glial tissue prolif- 


resemble chorioretinitis or 
eration. 
Grade 11. 

plasia is characterized by a partial retro- 

lental mass with some visibly attached ret- 


Grade II retrolental fibro- 
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ina. Retinal folds extending to the poste- 

rior pole should be included in this classifi- 

cation. The changes in the rest of the 
fundus may be identical to those already 
described. 

Grade III, Grade III retrolental fibro- 
plasia is characterized by a total retro- 
lental mass with no visible attached retina. 
5. That the term, “retinal fibroplasia,” be 

applied to that terminal stage of hypoxic 
retinopathy characterized by changes identi- 
-al to those described under retrolental fibro- 
p'asia Grade I but showing no detachments 
and no peripheral masses or elevations. The 
visual acuity is usually poor and the eye 
highly myopic. 

6. That myopia be considered as one of 
the terminal stages of compensated ocular 
hypoxia not only in premature but also in 
full-term babies. Any student of this disease 
cannot fail but be impressed by the extraor- 
dinarily high incidence of myopia in children 
who have at one time shown evidence of hy- 
poxic retinopathy. 

It is not only possible, but most likely, 
that not only the retina but also the develop- 
ing sclera is damaged during an episode of 
hypoxia. Mention is made in the literature of 
intense choroidal congestion and of scleral 
thinning in microscopic studies of eyes with 
retrolental fibroplasia. 

Ingalls, in describing the sclera of mice 
which were damaged by hypoxia, states: 
“The sclera with its attached extrinsic mus- 
cles was clearly made out. It showed occa- 
sional swelling by edema and frequently ir- 
regularly undulating outline.” 

Embryologically, it is known that the pos- 
terior part of the sclera is last to develop. 
It is not unreasonable to assume that, since 
the choroid, the retina, and the retinal ves- 
sels respond pathologically to hypoxia and 
since the vitreous is also damaged second- 
arily through transudation and hemorrhages 
(and eventually by fibroplastic and angiom- 
atous invasion), the sclera is also damaged, 
either primarily or secondarily to the struc- 
tures so intimately in contact with it. 
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If the sclera undergoes only slight or mod- 
erate damage, scleromalacia probably ensues 
and the posterior segment enlarges simply 
from the stretching caused by the normal in- 
traocular pressure. If scleral damage is se- 
vere, fibrosis probably takes place and the 
contraction of the fibrous tissue causes the 
development of a microphthalmic eye. 

The frequency of moderate to marked 
pigmentary changes which follow compen- 
sated hypoxic retinopathy and the similarity 
of these changes to those found in myopia 
cannot be purely coincidental. 

Recently, I have been questioning the par- 
ents of all highly myopic children as to their 
birth weights, circumstances at birth, and age 
at which the child began to sit, stand, and 
walk. This study has been most revealing. 
The incidence of prematurity or a history 
compatible with hypoxia at or about the time 
of birth is significantly greater in congeni- 
tally high myopes. 

Also, the high myope often gives a history 
of delayed development of his motor func- 
tions. He is often late in sitting, late in stand- 
ing, and very often 15 or more months of 
age before he begins to walk. 

Could it be that the motor centers are in 
the same state of oxygen want at the time 
that the eyes are injured by hypoxia and 
that these motor centers also undergo some 
hypoxic damage ? 


METHOD OF EXAMINATION 


To obtain maximal dilatation of the pupil, 
five-percent homatropine and 10-percent neo- 
synephrine were used routinely for several 
months at our hospital. One drop of each 
solution was instilled about 30 minutes prior 
to examination. This was discontinued when 
one of the babies whose eyes were so di- 
lated developed a stupor which lasted about 
10 hours. 

At the present time a solution containing 
2.5-percent homatropine and five-percent 
neosynephrine is administered about 30 
or more minutes before examination. This 
has been used on several thousand occasions 
with no noted ill effects. Dilatation has been 
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satisfactory in all cases except those in which 
the iris was engorged during acute hypoxic 
retinopathy or in which synechias had 
formed. 

Examinations are made on a waist-high 
table with the nurse holding the baby’s head 
steady. The lids are held apart with the 
thumb and index finger of one hand. Occa- 
sionally, a small lid retractor is placed in the 
lower cul-de-sac and held by the nurse while 
the upper lid is retracted by the thumb or 
forefinger of the examiner. General or local 
anesthesia is never used. If examinations are 
made shortly after feeding, and if the ex- 
aminer is patient, no difficulty should be en- 
countered in making satisfactory observa- 
tions. 

On the initial examination, the condition 
of the cornea, anterior chamber, iris, and 
lens may be noted. On subsequent exam- 
inations attention is directed entirely to the 
fundus unless there is specific indication for 
examining the anterior segments, as, for 
example, severe hypoxic retinopathy. 

With the ophthalmoscope, the clarity of 
the vitreous is noted and then the attention 
shifted to the disc and the vessels of the 
posterior pole. The midperiphery is quickly 
scanned while the periphery is carefully 
studied. Particular attention is paid to the 
size and tortuosity of the vessels, to the ab- 
normal number of vessels, and to the pres- 
ence or absence of retinal edema. 

With practice one may, in a matter of 
seconds, determine whether there is or is not 


any sign of retinal hypoxia. Indenting the 
sclera for examination of the extreme pe- 
riphery is unnecessary in routine examina- 
tions of babies as it reveals no pertinent in- 
formation. 


Not infrequently the fundus view is 
blurred. The most common causes for this 
have in my experience been: 

1. A collection of mucus on the surface of 
the cornea. This can often be removed by 
rubbing the upper lid against the cornea. In 
some cases a cotton pledget moistened in sa- 
line has to be used to remove the corneal 


film. 
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2. Remnants of the tunica vasculosa len- 
tis. This is quite common in the very pre- 
mature babies but it usually does not pre- 
clude a satisfactory examination. The tunica 
regresses after several weeks. 

3. Corneal haze which is usually present 
on the first examinaton or may appear dur- 
ing an acute conjunctivitis. This haze in 
most cases probably represents corneal ede- 
ma following silver-nitrate application. Oc- 
casionally, it is so marked that no fundus de- 
tails can be made out. However, in the ma- 
jority of cases the haze subsides within a few 
days. 

4. Vitreous opacities may be visualized in 
some cases. They are usually fine and trans- 
lucent. From their central location one may 
deduce that they are remnants of the yet 
incompletely absorbed hyaloid system. 

Occasionally, the vitreous may show a dif- 
fuse haze or opacities due to hemorrhage, 
varying from mild to so gross that only a 
black reflex is obtained on funduscopic ex- 
amination. If seen in a newborn child, these 
opacities are almost always accompanied by 
dilatation and tortuosity of the retinal ves- 
sels, retinal edema, and retinal hemorrhages 
(evidence of retinal hypoxia at birth). 

Since the retinal changes are the first to 
regress, the immediate cause for this may not 
be apparent if the child is examined several 
days after birth. Occurring in an older pre- 
mature they are again always accompanied 
by retinal changes due to hypoxia and are 
part of the picture of hypoxic retinopathy. 

During my initial investigation, many 
babies were examined daily and newborns 
within the first 24 hours of life, if possible. 
The present procedure is : 

Newborns are examined within the first 
three days following admission unless their 
condition is very poor and it is inadvisable 
to remove them from their incubators even 
for the short time necessary for examina- 
tion. 

Babies whose fundi are normal on the ini- 
tial examination and who are not given sup- 
plemental oxygen are examined at two week 
or longer intervals, unless they develop a 
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respiratory infection or other illness which 
might make them hypoxic—in which case 
they are watched carefully. 

Babies whose fundi are normal but do re- 
quire supplemental oxygen are examined 
at weekly intervals and immediately prior 
to and within three days after each decrease 
in the oxygen concentration in their incu- 
bators during the weaning period. 

Babies who show evidence of retinal hy- 
poxia immediately after birth are examined 
frequently until the changes subside. Particu- 
lar attention is paid to them during any illness 
and during the weaning period if supple- 
mental oxygen administration was necessary 
for their care. 


THE PREMATURE FUNDUS 


Because there appears to be some confu- 
sion as to what constitutes a normal prema- 
ture fundus, a brief description is in order. 

The optic discs are invariably grayish- 
white, clearly outlined, and have the appear- 
ance of primary optic atrophy. The central 
cup is filled. The shape is round but not in- 
frequently oval (usually vertically). Occa- 
sionally, remnants of the hyaloid system may 
remain on the surface. 

The vessels are usually one-third to one- 
half the size found in an adult fundus but 
may at times be threadlike. The vessels are 
straight, usually branch dichotomously, and 
decrease in caliber as they approach the 
periphery. At no time are the vessels en- 
larged or tortuous nor is there an abnormal 
number of vessels in the periphery unless as 
a response to hypoxia. Tortuous, dilated, or 
an abnormal number of vessels in an other- 
wise normal-appearing fundus are probably 
evidence that the retina has been subjected 
to serious hypoxia in the past but that com- 
pensation has taken place. 

The color of the fundus is usually orange- 
red but sometimes yellowish. Frequently, the 
choroidal pattern is prominent. Pigmenta- 
tion may be very scant—if present, it is usu- 
ally very granular. The periphery may be 
lightly colored and even yellowish-white or 
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yellowish-gray, but it is not milky or gray- 
ish-white unless there has been previous hy- 
poxia. 

Hemorrhages, of course, are not a normal 
finding. They are, however, not infrequently 
seen if a baby is examined shortly after birth. 
Streaky hemorrhages near the posterior pole 
may be due to birth trauma. Blotchy hemor- 
rhages, especially if found in the midpe- 
riphery or periphery, are almost always due 
to hypoxia and, if present, other evidences 
of retinal hypoxia are evident. 

The presence of very dilated and tortuous 
vessels, moderate tu marked peripheral reti- 
nal edema, with or without moderate to 
marked elevation, hemorrhages over and at 
the base of the edematous retina (a picture 
identical to the early fundus changes of retro- 
lental fibroplasia) is not at all a rare finding 
in newborn prematures and even full-term 
babies. 

This picture of retinal hypoxia does not 
persist for long if it is not severe. Small 
hemorrhages disappear usually within three 
days. The dilated vessels return to normal, 
sometimes within 24 hours. The retinal 
edema also subsides promptly but often 
leaves in its stead a pallor of the periphery 
which differs from edema in that, on close 
study, fine stippling can usually be made 
out. 

If the changes are severe, regression is 
slow. Gross hemorrhages, if present, may 
persist for several days or even weeks. The 
edematous appearance of the retina anterior 
to gross hemorrhages will persist until the 
hemorrhages are absorbed. The vessels may 
remain dilated for several days or weeks. 

These changes have led many observers 
to the conclusion that dilated vessels and 
peripheral retinal edema are normal varia- 
tions in a premature baby. However, it is 
suggested that they represent a distinct 
pathologic process. 

The regression of these changes is so simi 
lar to the regression seen when early cases 
of hypoxic retinopathy (early retrolental 
fibroplasia) are treated with oxygen that | 


believe they are identical pathologic processes. 

In utero, it is generally admitted, the fetus 
is relatively hypoxic—the oxygen saturation 
of the blood being probably less than 50 per- 
cent. To compensate for this low oxygen 
saturation the fetus has a relatively high red 
count. 

If prior to or at the time of delivery, a 
baby is subjected to a sufficiently decreased 
oxygen intake (decreased oxygen saturation ) 
for a long enough period of time, tissues 
(like the retina) which utilize oxygen at a 
very rapid rate will either suffer, or the 
vascular tree will so adjust itself that more 
blood is routed to the demanding areas. If 
this vascular response is not sufficient to meet 
the demands of a particular tissue, the tissue 
must either: (1) Die, (2) remain normal but 
suddenly be able to exist under a most ad- 
verse condition (a very unlikely state of 
affairs), or (3) undergo some pathologic 
alteration. 

My observations lead me to believe that the 
retina (as an example of a tissue rendered 
hypoxic) does not die immediately under 
relative hypoxia, nor does it remain normal 
in appearance ; instead, it responds by be- 
coming edematous. Also, in many cases there 
is a lag between the onset of hypoxia and the 
vascular response so that retinal edema often 
appears before vascular dilatation. 

In the eye of a child rendered hypoxic at 
birth we can, therefore, see retinal edema, 
vascular dilatation, and often the blood which 
oozes out of the venous end of the capillaries. 
Immediately after such a child is born, if he 
breathes normally, his blood oxygen satura- 
tion rises considerably above what it was 
in utero and prior to the hypoxic episode. He 
is then in a situation identical to that in a 
child who has developed early hypoxic ret- 
inopathy (early retrolental fibroplasia) and 
has been placed in an oxygen-enriched 
atmosphere. 

Since the blood now carries more oxygen 
than the tissues have been acclimatized to, 
retinal edema regresses rapidly; there being 


no longer any need for vascular dilatation, 
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the vessels return to normal size and hemor- 
rhages become absorbed. 

Of course, the rate and completeness of 
the recession will depend on the severity of 
the damage to the particular tissue and its 
vascular tree. In some cases the damage may 
be so severe that it is irreversible. 

One may reason from this that, if relative 
hypoxia at birth causes certain pathologic 
changes, no matter how severe they may be, 
which are completely reversed as soon as the 
child is able to oxygenate himself well, the 
condition cannot be of great significance. 
This unfortunately is not quite the case. As 
will be shown later, a sufficient exposure to 
hypoxia, even though completely compen- 
sated for, may so sensitize some babies that 
subsequent exposure to hypoxia in early life 
may cause a response in the same tissues 
altogether out of proportion to the degree of 
oxygen lack (want). 


Hypoxic RETINOPATHY 


When a premature baby is subjected to a 
sudden, prolonged, and sufficient decrease 
in his oxygen intake, as can occur, for 
example, under certain conditions when a 
baby is acclimated to a high oxygen atmos- 
phere in an incubator and then suddenly 
removed, certain changes take place which 
can be observed and studied in the eye. 

The immediate retinal response is edema. 
This edema appears first in the periphery. 
All or only one sector of the periphery may 
be affected. It may involve just the extreme 
periphery or extend for a considerable dis- 
tance toward the posterior pole. The affected 
retina may be relatively flat or elevated. In 
a severe response, edema may be evident 
even along the retinal veins in the posterior 
pole. 

Ophthalmoscopically, this edema appears 
as a milky-white or grayish (occasionally 
with a greenish tinge) homogenous area in 
which no details can be made out and similar 
in appearance to the edema which appears in 
occlusion of the retinal artery in the adult. 
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These changes may appear within 24 
hours. 

If the child compensates rapidly or if suffi- 
cient oxygen is administered, these changes 
regress rapidly. If, however, compensation 
is slow or insufficient oxygen is administered, 
the edema may, in part or whole, persist and, 
within a few days, the orginally edematous 
area becomes pearly white (probably a sign 
of atrophy). 

As the process this 
peripheral area may become elevated and 


progresses, white 


form a fold extending toward the disc, may 
remain as a white elevated or flat peripheral 


patch, or may subside and leave in its stead 


pigmentary changes. 

The rest of the retina in these slowly com- 
pensated cases does not, as a rule, go undam- 
aged. Depending on the duration and severity 
of the process, small or extensive areas may 
turn a yellowish or grayish-yellow color 
and leave as residua extensive depigmenta- 
tion or pigment clumping. In many cases 
complicated by retinal hemorrhages, areas re- 
sembling old chorioretinitis or areas of glial 
tissue proliferation may develop. 

Very frequently in these cases, the disc 
becomes distorted, most likely because of 
contraction of the peripheral fibrosed areas, 
retina blood 
vessels, so that it becomes kidney-shaped or 


and traction on the and its 


elongated (usually horizontally), and its 
blood vessels often become so displaced that 
they all appear to leave over one small tem- 
poral sector. Occasionally in cases in which 
the posterior pole has been involved by 
hemorrhages, glial tissue forms and obscures 
the disc and surrounding retina. 

If compensation does not take place, the 
retina slowly or rapidly becomes detached 
and eventually a large sector or the whole 
retina bulges forward behind the lens. The 
initial separation of the retina is probably 
due to choroidal exudation. 

I have observed gross retinal detachments 
develop within 24 hours after a hypoxic 
shock—an interval of time much too short 
for fibrosis of the retina or the vitreous to 
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take place and play any important role. Later, 
however, invasion and organization of the 
vitreous fixes the atrophic retina in a totally 
or partially detached position. 

The character of the subretinal fluid deter- 
mines to a large extent the appearance of the 
detached retina. If, for example, there has 
been subretinal bleeding, the detached retina 
will have a reddish-brown hue. 

The immediate vascular response is coin- 
cident in many respects with the retinal 
response. Often, however, there appears to 
be a lag between the appearance of retinal 
edema and vascular dilatation. 

If the retinal edema is limited only to the 
periphery, the vessels in that region become 
more prominent. Neovascularization may or 
may not take place. The large main vessels 
may or may not dilate. 

In a more severe response, there will be 
a more marked engorgement of the vessels 
over and at the base of the edematous area, 
with neovascularization. The main vessels 
may enlarge and become tortuous. 

In a marked response the main vessels 
enlarge tremendously and at the same time 
become very tortuous. Transudation and 
even hemorrhages from the veins take place. 
The hemorrhages most often appear over 
and at the base of the edematous retina 
though even the posterior pole may be in- 
volved. They are always blotchy and may 
vary from pinpoint to several disc diameters 
in size. 

In a very severe reaction, blood can some- 
times be seen distributed along each side of 
an extremely dilated vein. Occasionally, the 
first vascular response is not dilatation but 
the formation of many fine new vessels; 
then, after one or more days, the main 
vessels enlarge. This may possibly be due to 
the occurrence of hypoxia at the very 
moment that active normal vascularization 
of the deeper layers of the retina is taking 
place. The hemorrhages which occur are not 
due entirely to vascular dilation, for not 
infrequently they can be seen when only 
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moderate engorgement and neovasculariza- 
tion have taken place. 

If compensation does not take place, the 
vessels continue to enlarge, grow more tortu- 
ous, and new vascular channels become 
visible. At the height of the process the ves- 
sels may be tremendously enlarged and 
markedly tortuous. 

If the virtreous has been damaged by 
transudation or hemorrhages, newly formed 
vessels, together with glial tissues, may 
invade it. When atrophy and fibrosis of the 
retina begin, the dilatation and tortuosity 
of the vessels regress until finally they may 
become attenuated. 

If sufficient oxygen is administered to a 
baby shortly after the vessels become en- 
gorged (even though dilatation may be 
marked), there is a return to almost normal 
size in a relatively short time (one to three 
days ). Petechial hemorrhages absorb rapidly. 
Large hemorrhages, however, persist for 
days or weeks, while the retina anterior to 
them continues to be edematous and, in spite 
of oxygen administration, may eventually 
show residual damage either in atrophy or 
formation of a fold. If oxygen administra- 
tion is delayed for several days after the 
vascular changes have taken place, the dilata- 
tion may persist for weeks even though 
retinal edema subsides and hemorrhages be- 
come absorbed. 

The vitreous shows a secondary response 
to hypoxia. Charges in the vitreous are 
undoubtedly due to transudation and leakage 
of the cellular ciements from the blood ves- 
sels as they are not seen unless there is a 
moderate or marked vascular response. If 
only the fluid elements pass into the vitreous, 
they may be recognized by the changes in 
refractive index which take place, especially 
at the periphery. 

Bleeding into the vitreous may be scant 
to gross. Gross hemorrhages indicate very 
severe vascular damage and, if present, 
usually indicate that the retina has been dam- 
aged beyond repair. (However, in two cases 
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with such gross vitreous hemorrhages that 
a black reflex was present, oxygen treatment 
brought complete regression. ) 

Slight to moderate vitreous hemorrhages 
may clear almost entirely if the infant’s 
oxygen want is satisfied. In the late stages of 
the disease, infiltration of the vitreous by 
fibrous-tissue elements may play an impor- 
tant role in producing total or partial retinal 
detachment. 

In some cases in which the retina and the 
vitreous have not been irreversibly damaged, 
invasion of the vitreous by fibrous tissue 
takes place just posterior to the lens, forming 
a membrane across the face of the vitreous 
very similar in appearance to a cyclitic mem- 
brane. This can be recognized when the eye 
is examined with lateral illumination. If the 
membrane is thin (I have seen three such 
cases), the fundus can be seen with surpris- 
ing clarity and may reveal relatively little 
damage. Babies who retinal 
elevation and who have little or no vitreous 
changes may show complete reattachment 
if their oxygen want is satisfied, and babies 
with moderate or marked vitreous hemor- 


have severe 


rhages often have some residual permanent 
retinal elevation. 

The iris, clinically, does not appear to 
show any changes during the early staves of 
hypoxic retinopathy except during an acute 
response. When the fundus changes are se- 
vere, the iris may become swollen and its ves- 
sels so engorged that they may be visible to 
the unaided eve. During this stage it re- 
sponds poorly to mydriatics. Synechias and 
atrophy follow if the process is not compen- 
sated. In cases which have been partially 
compensated or whose course has been in- 
fluenced by the administration of oxygen, the 
iris may show no changes whatsoever. 

The anterior chamber usually does not 
become shallow except during the later stages 
of the disease. The shallowness may be due 
to the diminished secretion of aqueous by the 
ciliary body which is undoubtedly also affect- 
ed by hypoxia. It would seem probable that it 
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may also be caused by increased pressure in 
the vitreous chamber due to transudation and 
hemorrhages from the blood vessels. 

The rapidity of the onset and the severity 
of the changes described depends on: 

1. The degree and duration of the hy- 
poxia. 

2. The sensitivity of the baby to hypoxia. 


1. THE DEGREE AND DURATION OF HYPOXIA 


Hypoxia may be produced in a baby at 
birth because of difficult labor, premature 
placental separation or some _ placental 
anomaly, hemorrhage, oversedation, and so 
forth. After birth it may be produced by: 

1. Respiratory infections or conditions in- 
terfering with respiration. 

2. Diseases which produce anemia, or 
anemia per se. 

3. Poisons (as carbon monoxide) which 
reduce the oxygen-carrying capacity of the 
blood or interfere with oxygenation or oxy- 
gen exchange. 

4. By sudden reduction in available oxy- 
gen, as, for example, transfer from a low to 
a high altitude. 

5. By acclimatization to an enriched at- 
mosphere and too sudden withdrawal. (This, 
because of the erroneous belief that all or 
most prematures require supplemental oxy- 
gen after birth, is undoubtedly the greatest 
single cause of retrolental fibroplasia. ) 

It is important to realize that hypoxia 
may be an entirely relative condition; that 
there is a certain absolute minimum of oxy- 
gen requirement by a particular tissue but 
that there also appears to be a relative mini- 
mum which is determined by the amount of 
oxygen to which the tissue has been acclima- 
tized. 

In other words if an oxygen-sensitive tis- 
sue is continuously supplied with oxygen in 
excess of its actual needs, it may so adjust its 
metabolism that it becomes intolerant to a 
sudden reduction in the amount of oxygen 
available. Yet, by a very gradual decrease 
in the available oxygen, the metabolism may 
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so change that a minimum amount of oxygen 
is utilized, beyond which reduction is im- 
possible because it cannot support the life 
of the tissue. 

A baby in utero under normal circum- 
stances with the blood carrying a very low 
saturation of oxygen cannot be considered 
as being ina state of relative hypoxia because 
all of his tissues are apparently supplied with 
sufficient oxygen for growth and develop- 
ment. He could, however, be considered to 
be in a state of absolute minimum oxygen 
requirement. A reduction in available oxy- 
gen, as can occur at birth, can cause the sat- 
uration of oxygen to fall below this absolute 
minimum and if sufficiently severe or pro- 
longed can produce a pathologic change in 
those tissues whose needs are not met. In 
the eye, this pathologic change is evidenced 
by hypoxic retinopathy. 

After birth, as soon as breathing is estab- 
lished, the oxygen saturation of the baby’s 
blood rises considerably above what it was 
in utero. The degree of saturation depends 
on several factors: the state of development 
of the lungs, the depth and regularity of 
respiration, and the concentration of oxygen 
in the atmosphere. 

After several days, the metabolism of the 
baby adjusts itself to this new oxygen satura- 
tion, becoming intolerant to a sudden or 
rapid reduction of oxygen but able to com- 
pensate to a very gradual reduction. It is 
for this reason that a severe anemia of sud- 
den onset can cause the appearance of hy- 
poxic retinopathy in one child while an 
anemia of equal severity but of very gradual 
onset may be unaccompanied by any retinal 
response. It is also probably for this reason 
that hypoxic retinopathy has not been noted 
to be much more frequent in congenitally 
blue babies. 

In my study of infants whose course was 
not influenced by severe disease or severe 
anemia | have noted the following : 

1. Hypoxic retinopathy was never found 
to occur in an infant who had normal fundi 
at birth and who was not given supplemental 
oxygen. Over 200 such babies varying in 
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weight from two to five pounds were studied. 

2. No infant who had normal fundi at 
birth and who was kept in a moderately or 
even highly enriched oxygen atmosphere for 
six or less days developed a progressive hy- 
poxic retinopathy. A few did develop a tran- 
sient retinal response. 

3. Of babies who were kept in a low con- 
centration of oxygen (consistently below 40 
percent) over seven days, none developed 
progressive hypoxic retinopathy though a 
few developed transient changes when they 
were weaned too rapidly. 

4. Of babies who were kept in a highly en- 
riched atmosphere seven or more days, re- 
gardless of whether they had normal fundi 
at birth or not, a vast majority developed 
either a transient or progressive hypoxic 
retinal response when they were removed 
front oxygen suddenly or weaned too rapidly. 

5. Of babies who were kept in a highly 
concentrated atmosphere for seven or more 
days and who were weaned by very gradual 
stages to a normal atmosphere without com- 
plications, none were observed to develop 
more than the slightest retinal or vascular re- 
sponse. 

6. Of the infants who developed retro 
lental fibroplasia because of sudden with 
drawal or too rapid weaning from an oxy- 
gen-enriched atmosphere, the earliest fundu- 
scopic changes were not seen immediately 
but, in most cases, 24 to 48 hours later. In 
two sensitized babies the changes developed 
within three hours. 

It appears, therefore, that it takes several 
days of exposure to an enriched atmosphere 
for a baby to become acclimatized to it suf- 
ficiently so that he could suffer when sud- 
denly removed from it; that the higher the 
concentration in the baby’s initial environ- 
ment the more severe and more frequent is 
the appearance of hypoxic retinopathy when 
supplemental oxygen is terminated too rapid 
ly ; and that the hypoxia has to be of sufficient 
duration to cause a response. Though the 
severity of the retinal and vascular response 
is to a great degree proportional to the drop 
in oxygen concentration to which the baby is 
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exposed, several other factors influence it 
considerably. 

The role of anemia is extremely important. 
It is logical to assume that a baby with a 
high red count would be more likely to com- 
pensate for hypoxia than one with a low 
blood count. My experience has been that 
anemic babies acclimatized to high concentra- 
tions of oxygen seem to develop much more 
severe reactions when removed from oxygen 
too rapidly, and that they have to be weaned 
much more slowly. 

Recently, Dr. William Knaus has placed 
every premature baby on his service into a 
highly enriched oxygen atmosphere (60 per- 
cent or more) and kept them in this high 
concentration for one or more weeks. Shortly 
before the babies were to be removed from 
incubators, a red cell count and hemoglobin 
determination were made. Anemia, if pres- 
ent, was corrected by repeated transfusions. 

When the red cell count was brought up 
to almost 4,500,000 or more, the babies were 
suddenly transferred from their highly oxy- 
gen-enriched environment basinettes. 
Babies whose red count was about 4,000,000 
were removed from oxygen without previous 
transfusions. 

The majority of babies who received 
transfusions and whose count was high im- 
mediately prior to withdrawal from oxygen 
showed little or no recognizable fundus 
changes following this shock and at no time 
afterward. A few babies responded by show- 
ing retinal edema, vasodilatation, and occa- 
sionally small blotchy peripheral hemor- 
rhages; but all of this group to date have 
compensated of their own accord and have 
apparently normal fundi. 

On the other hand, most of the babies who 
did not receive transfusions, or whose blood 
count was not raised sufficiently by transfu- 
sions, developed hypoxic retinopathy, and a 
few had to be placed back into an oxygen- 
enriched atmosphere because of the progres- 
sion of the fundus changes. 

Although the number of cases studied was 
too few to draw any certain conclusions, the 
following suggests itself : 
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The tissues of an anemic baby kept in an 
oxygen-enriched atmosphere do not become 
acclimatized to as high a concentration of 
oxygen as tissues of a baby with a high red 
count simply because of the difference in the 
oxygen-carrying capacity of the blood. Rais- 
ing, then, the red count of an anemic child 
by transfusions immediately prior to with- 
drawal from an oxygen-enriched atmosphere 
protects him from becoming hypoxic be- 
cause, though the oxygen saturation becomes 
less, the quantity of oxygen carried is the 
same or greater. 

Transfusions, therefore, prior to the onset 
of retinal changes, may be given safely and 
seem definitely to aid the baby in compensat- 
ing during his transfer from an oxygen- 
enriched atmosphere. Transfusions after hy- 
poxic retinopathy has developed—and espe- 
cially if there is leakage of blood from the 
retinal vessels—are contraindicated and ex- 
tremely dangerous. I have noted severe intra- 
ocular hemorrhages following transfusions 
in babies with hypoxic funduscopic changes 
on several occasions. 

It is quite logical that this should occur. If 
the capillaries are already in such a state that 
they allow serum or blood to escape through 
their walls, any increase in the blood volume 
or pressure would increase the amount 
escaping. Repair of these walls by increasing 
the oxygen carrying capacity of the blood 
would have to be immediate in order to pre- 
vent hemorrhages. 

In the series of 147 cases (September, 
1951, to April, 1952) herein reported, total 
vision was lost in one eye and that loss can 
be attributed directly to transfusions during 
a period of time when the retinal vascular 
tree was in such a state that it could not with- 
stand an increase in blood volume. 

Because of failure to wean him slowly 
enough, this one baby began to develop hy- 
poxic retinopathy shortly after he was re- 
moved from an incubator. He was not placed 
back into an oxygen-enriched atmosphere 
until it became evident that he was un- 
able to compensate. Within a short time after 
the baby’s oxygen requirement was met, 
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beginning regression of the fundus changes 
was noted. 

During this period of regression, the baby 
was given a transfusion. When examined 
24 hours later there were fresh hemorrhages 
in one eye and such a gross vitreous hemor- 
rhage in the other eye that all details were 
obscured. 

Several days later the baby received an- 
other transfusion. On the following exam- 
ination a severe vitreous hemorrhage was 
noted in the other eye. 

After keeping the baby in an incubator for 
several weeks, the vitreous gradually began 
to clear but organization took place and all of 
the retina of one eye became detached while 
the other eye fortunately developed only a 
peripheral retinal fold. 

Respiratory infections per se produce hy- 
poxia by mechanical interference with 
respiration. They are especially dangerous 
when they occur during the weaning process 
of a child acclimatized to high oxygen con- 
centration. 


2. THE SENSITIVITY OF THE BABY 
TO HYPOXIA 


Ingalls, in 1948, reported a high rate of 
multiple births, toxemia of pregnancy, pla- 
cental diseases, and hemorrhages among 
mothers of 41 babies in whom encephalo- 
ophthalmic dysplasia developed. He hy- 
pothecated that sublethal anoxia was the 
principal agent in the production of this 
disease. 

In my study, I have repeatedly noted that 
many of the babies in oxygen incubators, 
who had been subjected to one or more 
marked prolonged drops in the oxygen con- 
centration in their environment (as for in- 
stance, when the incubator vents were opened 
accidentally over night), showed an abnor- 
mal vascular and retinal response each time 
the oxygen concentration was lowered in 
their incubators during the weaning-off 
process. 

I have observed several babies who devel- 
oped hypoxic retinopathy on two or more oc- 
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casions while in incubators with an oxygen- 
enriched atmosphere. Each attack was coinci- 
dent with an unforeseen failure of oxygen 
supply which was not discovered until the 
concentration was measured in the incubator. 
Almost without exception, the second attack 
of hypoxic retinopathy was more severe than 
the first, appeared to be more sudden in on- 
set, and frequently was characterized by 
retinal and virteous hemorrhages. 

A few babies who were discharged with 
normal-appearing fundi developed hypoxic 
retinopathy several days to weeks later under 
circumstances suggesting hypoxia. While in 
most cases the retinopathy occurred during 
respiratory infections, one case, also showing 
anemia, followed a diarrhea of 24 hours’ 
duration, and another occurred during an 
acute glomerulonephritis with anemia. Two 
cases were so severe that oxygen therapy was 
instituted, and one of these progressed to 
retrolental fibroplasia in spite of therapy. 
This baby, however, had detachments of one 
half the retina of both eyes and severe vitre- 
ous exudation at the time treatment was 
started. 

The significant point is this: All of these 
infants had had at one time or another, while 
under our observation, a previous attack of 
hypoxic retinopathy which either regressed 
spontaneously or regressed because of sup- 
plementary oxygen administration. 


CASE REPORTS 
The following cases are particularly in- 
teresting: 


Case 1 

Baby V. S. weighed 4 Ib., 11 oz. at birth. The 
delivery was noted as being difficult and prolonged. 
On the first examination shortly after delivery, it 
was noted that the vitreous was hazy, the vessels 
dilated, the periphery edematous, and that there 
were scattered punctate hemorrhages in the tem- 
poral periphery of the left eye. Oxygen was ad- 
ministered for less than two days. 

The baby was discharged with apparently nor- 
mal eyes after spending 16 days in the nursery. It 
was subsequently observed by a local ophthalmolo- 
gist. Three weeks later the baby was rushed back 
to the hospital because of acute funduscopic 
changes. 
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Examination revealed a vitreous hemorrhage in 
the right eye and so gross an hemorrhage in the 
vitreous of the left eye that only the periphery 
could be studied. Dilated retinal vessels, periph- 
eral retinal edema, and a large broad hemorrhage 
in the nasal periphery were also present in the right 
eye. Medical investigation revealed an acute glo- 
merulonephritis and anemia. 

The baby was placed in an incubator and oxy- 
gen in high concentration was administered. 

After spending seven weeks in the incubator and 
after gradual weaning, the vitreous of the right 
eye cleared entirely while that of the left cleared 
to the point where a good view of the fundus 
could be obtained. The retinal vessels returned to 
normal. All hemorrhages and edema disappeared. 
When re-examined at the age of six months, both 
eyes were essentially normal execept for a few 
vitreous opacities in the left eye. 


Case 2 


Infant L. A. weighed 3 Ib., 5.5 oz. at birth. De- 
livery was uncomplicated. The infant was kept in 
an oxygen-enriched atmosphere for 20 days. 

On the day following removal from its incubator, 
dilatation and tortuosity of the retinal vessels were 
noted. For the next three weeks the fundus picture 
gradually grew worse. At the height of the process 
the vessels were three to four times their average 
size and very tortuous. 

A moderate number of newly formed vessels 
were seen in the midperiphery and extreme pe- 
riphery; blotchy hemorrhages in the superior pe- 
riphery of both eyes and the temporal midperiph- 
ery of the right eye; well-defined elevated white 
areas in the superior and superior temporal pe- 
riphery of the right eye; a flat gray-white area in 
the superior periphery of the left eye. During the 
next four weeks the vascular changes regressed 
and hemorrhages disappeared. 

At the age of three months, except for the 
persistence of the peripheral white areas in the 
right eye, the fundi were essentially normal. The 
baby was examined at regular intervals thereafter. 

At the age of six months the child developed an 
upper respiratory infection. Coincident with this, 
many fine vitreous opacities and a large blotchy 
retinal hemorrhage developed in the right eye; the 
left eye remained normal. No treatment, except for 
the respiratory infection, was given. After ap- 
proximately six weeks, the hemorrhage absorbed 
and the vitreous cleared. 

When examined at the age of nine months, the 


-only unusual ocular findings noted were granular 


pigment deposits and a marked myopia of the right 
eye. 


On one occasion two babies who had been 
previously severely damaged by hypoxia 
were subjected to a change from 50-percent 
oxygen atmosphere to one of 21 percent. 


Both infants had previously been treated 
with oxygen because of hypoxic retinopathy 
and both had relatively normal fundi prior 
to the change in oxygen concentration. With- 
in three hours both developed marked vascu- 
lar engorgement, marked retinal edema with 
elevation of three to four diopters, and many 
fresh hemorrhages. 

I believe, therefore, that children who are 
subjected to previous hypoxic episodes be- 
cause of: (1) Disease during pregnancy 
which interferes with oxygenation, (2) pla- 
cental anomalies, bleeding, (3) drugging 
prior to or at time of delivery (twilight), 
(4) deep anesthesia at the time of delivery, 
(5) multiple pregnancies, (6) uncontrolled 
oxygen concentration in the incubators—so 
that the baby is exposed to periods of high- 
and of low-oxygen concentration—become 
hyper-reactors to any sudden, even slight, 
decrease in their oxygen intake. 

These are the babies who are most likely 
to develop the progressive changes which 
end with ocular or retrolental fibroplasia. 
Not only is the retinal and vascular response 
more severe, but the time interval between 
onset of hypoxia and the development of 
visible changes considerably shortened. 

This may readily be the explanation : 

When the oxygen saturation of the blood 
falls to the point that it just meets the re- 
quirements of the retina, or is below its re- 
quirements, the retina will utilize all the 
available oxygen leaving the venous ends of 
the capillaries so oxygen poor that the venous 
walls suffer from hypoxia or even anoxia. 

During this period of time they become 
lax, dilate, and undergo a certain amount of 
damage. When the proper oxygen saturation 
is restored shortly afterward, the dilatation 
disappears but the walls are left in a hyper- 
sensitive state so that when the hypoxic 
insult is repeated they dilate more rapidly ; 
leakage of serum and blood occurs much 
more readily. Repeated insults make each 
succeeding response to hypoxia more severe 
and more abrupt in onset. In some babies, 
after they have been kept in an incubator 
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with a constant oxygen level for several 
weeks, this abnormal reactivity seems to dis- 
appear. 

From these observations it therefore ap- 
pears that, although the severity of the 
retinal and vascular response is to a great 
degree proportional to the drop in oxygen 
available to the baby, yet it is the sensitivity 
of the baby to hypoxia, as well as the degree 
of anemia present, which to a great extent 
determines whether the response will be mild 
or marked, transient or progressive. 


STAGES OF HYPOXIC RETINOPATHY 


Because of the great variability in the 
onset and the rate of progression of hypoxic 
retinopathy, no classification will perfectly 
define every picture which may present itself. 
However, by grading the severity of the 
changes and dividing the progression into 
stages a useful clinical classification can be 


made. 
Stace I 
The reversible stage. The immediate 
retinal and vascular response 

This is the stage which includes those 
changes which appear in a matter of hours 
after a baby is subjected to hypoxia. Con- 
trary to usual reports in the literature, retinal 
edema appears very early and often precedes 
visible vascular dilatation or neovasculariza- 
tion. It can roughly be divided into the fol- 
lowing grades: 

Grade I is characterized by peripheral 
retinal edema (white, or grayish-white, 
homogenous appearance) involving all or 
only a sector of the periphery. There is little 
or no vasodilatation and little or no visible 
neovascularization. The vessels over the 
edematous area may appear prominent. 
There are no hemorrhages and no visible 
vitreous exudation. The midperiphery and 
posterior pole are entirely normal. The an- 
terior segments show no changes. 

Grade II is characterized by more exten- 
sive peripheral edema which may involve all 
of the periphery or be limited to a sector. 


THADDEUS S. SZEWCZYK 


There is moderate to marked vasodilatation 
with or without moderate neovascularization 
in and about the areas of retinal edema. 
Hemorrhages may or may not be present. 
They are always blotchy in nature and situ- 
ated usually at the base of the edematous 
retina. The anterior segments are normal. 

Included in this Grade II are the occa- 
sional cases which show as the initial change 
a diffuse neovascularization involving first 
the midperiphery and periphery with no 
dilatation of the main vascular channels. The 
retina in the involved areas usually has a 
grayish-yellow or grayish-orange appear- 
ance. The neovascularization rapidly spreads 
to the posterior pole. 

Grade III is characterized by a marked 
peripheral retinal edema, usually with eleva- 
tion. There is marked vascular dilatation and 
tortuosity. Neovascularization and hemor- 
rhages are common. There may be transuda- 
tion into the vitreous. The anterior segments 
are normal. 

All three grades of Stage I are completely 
reversible either by compensation on the in- 
fant’s part or administration of oxygen. 

Infants showing Grade-I changes 24 to 48 
hours after they are removed from an 
oxygen-enriched atmosphere (or when the 
oxygen concentration is significantly lowered 
in the incubator or as a response to an upper 
respiratory infection) will, in the majority 
of cases, compensate and the condition will 
regress spontaneously. 

Occasionally, a baby with these changes 
will progress to Stage II or, since the baby’s 
oxygen demand and oxygen supply are in a 
precarious balance, a slight interference with 
oxygen intake or oxygen-carrying ability (as 
progressive anemia) may cause him to de- 
velop Grade-II and even Grade-III changes. 

Most of the babies in Stage I with Grade 
II changes will also show spontaneous re- 
gression, but again such a baby can easily 
develop Grade-III changes or progress into 
Stage II. 

Many, if not most, of the babies with 
Grade-III changes will show progression. If 
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the baby compensates, the changes regress 
very slowly and there may be some residual 
ocular damage, either in pigmentary changes, 
retinal fibroplasia, myopia, or possibly a 
retrolental fibroplasia Grade I. If oxygen is 
administered in sufficient concentration, re- 
gression is prompt and dramatic. 

If, on examination 24 to 48 hours after 
removal from an oxygen-enriched atmos- 
phere or after the concentration of oxygen 
in the incubator has been significantly 
lowered, the baby shows Grade-III changes, 
he should be immediately placed back into an 
oxygen-enriched atmosphere or the concen- 
tration significantly raised; if Grade-I or 
Grade-II changes are present, examination 
should again be made in two to three days; 
if there are signs of progression, oxygen 
should be administered or the concentration 
raised. 

Stace II 
The active stage. Beginning of irreversible 
changes 

This stage follows in one or several days 
after the onset of the changes of hypoxic 
retinopathy. It is characterized by beginning 
retinal atrophy, an increased vascular reac- 
tion, and frequently by changes in the vitre- 
ous. 

Grade I. The originally edematous periph- 
eral retina becomes pearly white or grayish- 
white in color. Frequently, the changes be- 
come limited to one sector of the periphery 

usually temporally. Elevation, if present, 
is not marked. The vascular engorgement 
and tortuosity may be generalized or it may 
be limited to the vessels leading to the in- 
volved retina. Occasionally, small blotchy 
hemorrhages are seen. The vitreous is not 
cloudy, but there may be some exudation in 
the periphery. The anterior segments appear 
normal. 

Grade II. The edematous retina becomes 
definitely elevated. Its color may be pearly 
white, gray, greenish gray, or, occasionally, 
reddish brown. All or a large sector of the 
periphery may be involved. 

The vessels become very engorged and 
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tortuous. Neovascularization may be mod- 
erate to marked and greatest over and at 
the base of the involved retina. Blotchy 
peripheral hemorrhages are frequent. Exu- 
dation with hemorrhage into the vitreous is 
not uncommon but usually not marked. 

The retina of the posterior pole may show 
small or extensive areas which turn to a 
yellowish or yellowish-gray color and may 
also show moderate or marked neovasculari- 
zation. 

In cases which start initially with neo- 
vascularization, the peripheral retina be- 
comes definitely edematous and may even be 
elevated. The entire fundus may become cov- 
ered with fine newly formed vessels. The 
iris may become edematous and the anterior 
chamber somewhat shallow. 

Grade I/I. Usually, all or most of the 
peripheral and midperipheral retina becomes 
elevated and its color is similar to that seen 
in Grade II. The posterior retina may show 
extensive edema. 

The vessels become markedly dilated and 
tortuous. Neovascularization may be mod- 
erate or very marked. There is usually 
marked vitreous exudation and hemor- 
rhages so that frequently the fundus view is 
blurred. The iris may show moderate or 
marked edema. Dilated vessels may be visi- 
ble on its surface. 

Babies who compensate during this stage 
usually have some residual ocular damage. 
This may range from myopia to retrolental 
fibroplasia Grade II. If oxygen is adminis- 
tered, the residual ocular damage will be 
considerably decreased. 

Regression when oxygen is administered 
during this stage will not, as a rule, be 
dramatic. The longer the changes are allowed 
to progress, the slower and less dramatic 
will be the response to treatment. In many 
cases, days will elapse before any significant 
improvement is noted and often a child in 
this stage has to be kept for several weeks 
in a highly oxygen-enriched atmosphere (we 
have kept babies in this stage in oxygen for 
as long as 12 to 16 weeks). 
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Stace III 
The irreversible stage 


This stage is characterized by permanent 
vitreous changes and retinal atrophy. Oxy- 
gen administration will not reverse the 
process. It may, however, prevent Grade-I 
changes from developing into Grade-II or 
Grade-III changes if there is some additional 
interference in oxygenation of the baby dur- 
ing this stage. 

Grade I. The involved peripheral retina, 
usually the temporal sector, is pearly white, 
elevated, and may be raised in a tent fashion. 
It is clearly outlined and rather sharply de- 
limited from the posterior retina which may 
be relatively normal in appearance. 

The vessels are moderately or even 
markedly engorged and tortuous. The vas- 
cular dilatation may be limited to those lead- 
ing to the involved sector. Neovasculariza- 
tion is not marked. Fine vitreous strands 
may be visible over the atrophic retina. The 
disc is often distorted, elongated vertically, 
or kidney shaped. The retinal vessels are 
usually displaced temporally. The anterior 
segments may be normal. 

Grade IT. All of the periphery may show 
elevation of the retina of several diopters, 
or a sector of the retina may show extensive 
detachment extending to the posterior pole. 
The color of the retina may be white, various 
shades of gray, or reddish to reddish brown. 

The vessels are very engorged and tortu- 
ous. Neovascularization may be moderate or 
very marked. Hemorrhages are frequent. 

Organizing strands can be seen in the 
vitreous and may even pull the retina into 
a tent-shaped elevation. The disc, if visible, 
is usually distorted. 

Grade III. There is extensive detachment 
of the retina involving all or almost all of the 
retina with elevation of several diopters. The 
color is similar to that of Grade II. The ves- 
sels are markedly engorged and tortuous, and 
there is usually extensive neovascularization. 

The vitreous shows many opacities and 
organizing bands. Occasionally, there is such 
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gross bleeding that only a black reflex can 
be obtained. The anterior chamber is defi- 
nitely shallow. The iris is usually atrophic 
and often adherent to the lens. 


Stace IV 
The terminal stage 

The retinal vessels return to normal or 
become attenuated. The damaged vitreous 
becomes organized. 

Grade I terminates with (1) retrolental 
fibroplasia, Grade I, or retinal fibroplasia. 

Grade II terminates with retrolental fibro- 
plasia, Grade II or Grade III. 

Grade III terminates with (1) retrolental 
fibroplasia, Grade TII, or (2) ocular fibro- 
plasia. 

OXYGEN ADMINISTRATION 

Knowing that a baby is in a state of mini- 
mum oxygen requirement in utero and 
has a relatively great oxygen-carrying 
capacity at birth (because of high red count), 
it makes little sense to saturate him with 
oxygen immediately after birth. The routine 
use of oxygen in high concentrations for all 
premature babies is as logical as insisting 
that each premature take four ounces of 
formula at each feeding regardless of 
whether he is two or five pounds of weight. 

It is much more logical to give supple- 
mental oxygen when it is needed and in con- 
centrations just sufficient to meet the de- 
ficiency which is present. The indiscriminate 
use of oxygen in the care of premature 
babies is to be condemned, not because oxy- 
gen itself is toxic and responsible for the 
development of fibroplasia but because of the 
great danger of acclimatizing a child to an 
abnormal atmosphere, sensitizing him, and 
causing a relative hypoxia when oxygen ad- 
ministration is terminated. 

The theory that retrolental fibroplasia is 
caused by the toxic effect of oxygen is not 
tenable for various reasons: 

It cannot account for the presence of 
funduscopic changes, identical] to those which 
eventually lead to fibroplasia, in some babies 
immediately after birth. 
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It cannot account for the development of 
these changes days or weeks after birth or 
after oxygen has been discontinued under 
circumstances compatible with hypoxia. 

It cannot account for the dramatic im- 
provement noted when babies with fundu- 
scopic changes of short duration were treated 
with high concentrations of oxygen (an ob- 
servation reported by me and confirmed by 
Jefferson). Nor can it account for the fact 
that these babies could be kept in very high 
concentrations of oxygen for several weeks 
and the development of any ocular changes 
could be prevented by very gradual weaning. 

Prior to our interest in retrolental fibro- 
plasia almost all babies on admission to our 
nursery were administered oxygen. When it 
was decided to reduce the use of oxygen to 
a minimum, it was found that over half the 
babies admitted did not need any supple- 
mental oxygen and that, of the group that 
did, many required it only for a short time. 

Contrary to common belief, all prematures 
regardless of birth weight do not require 
supplemental oxygen. The majority of babies 
will thrive and develop well in a normal 
atmosphere. Of the few who do require sup- 
plemental oxygen, the number could prob- 
ably be reduced significantly by avoiding a 
hypoxic insult prior to or at the time of 
delivery (twilight and anesthesia.) 

One of the most important decisions to be 
made when a newborn premature baby is 
brought to the nursery is whether he does or 
does not require supplemental oxygen. The 
color of the baby and its breathing is prob- 
ably the best index. If the baby is pink, one 
can be sure that the baby is well oxygenated. 

This criterion cannot, however, be applied 
to babies who have become acclimatized to 
high oxygen and then removed. As was 
pointed out previously, these infants show no 
changes in color or breathing—the hypoxia 
which develops is relative. Such transient 
attacks of cyanosis as can occur, for example 
after feeding, are no indication for continu- 
ous oxygen administration. 

Once it has been decided that a baby does 
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not need supplemental oxygen, and if the 
fundi are normal or show no significant hy- 
poxic change, one can almost be sure that 
such a child will at no time later develop pro- 
gressive hypoxic retinopathy unless he 
should develop a sudden illness which would 
cause a prolonged hypoxia. 

When a baby’s condition is such that con- 
tinuous oxygen administration is indicated, 
he should be placed in a minimally enriched 
atmosphere which is just sufficient to pre- 
vent cyanosis and/or labored breathing. 

This minimum concentration should be de- 
termined by the use of a reliable oximeter and 
not solely by manipulation of the oxygen- 
flow valve. Once this minimum has been de- 
termined every effort should be made to keep 
this concentration of oxygen constant. The 
concentration should be measured with an 
oximeter at regular intervals. 

All nurses and personnel engaged in the 
care of babies in incubators should be prop- 
erly instructed in oxygen administration and 
repeatedly reminded to be always on the 
alert to prevent accidents which would in- 
fluence the proper flow of oxygen to the 
incubators (for example, pinched or dis- 
connected tubing, accidentally opened vents, 
faulty valves, worn-out gaskets on the water 
filter jars, cracked or improperly fitting filter 
jars, and so forth). 

If a baby improves rapidly and appears 
not to require prolonged oxygen administra- 
tion, an attempt should be made to wean him 
to a normal atmosphere within the first week. 
This can be done rapidly in most babies pro- 
vided they do not have funduscopic changes 
or significant anemia. 

Once a baby has, however, become ac- 
climatized to an enriched atmosphere (this 
apparently takes about one week )—and since 
it is usually impossible to differentiate the 
sensitized from an unsensitized infant— 
weaning should be done in very gradual 
stages. The goal to be aimed for is the pre- 
vention of any funduscopic changes. The 
weaning period should be begun when it 
becomes apparent that the baby can survive 
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without supplemental oxygen, but only if the 
fundi show no evidence of hypoxia. 

The presence of hypoxic retinopathy in a 
well baby, who had previously normal fundi, 
while in oxygen, is an indication that the in- 
cubator’s oxygen supply has either been dis- 
continued or significantly lowered on one 
or more occasions. Before weaning is begun, 
such a baby, if the fundus changes are not 
severe, should be kept in the same concentra- 
tion until all the changes regress. If the 
fundus changes are severe, the concentration 
of oxygen should be raised significantly 
above the original level and kept high till 
maximum regression has taken place. 

If anemia is suspected, a red cell count and 
hemoglobin determination should be made. 
Transfusions, if indicated, should be given 
while the baby is still in the initial concentra- 
tion of oxygen and only if the fundus find- 
ings are negative or show no significant 
hypoxic response. 

Weaning a child to a normal atmosphere 
is not a simple procedure. It requires con- 
stant care, alertness, and frequent use of the 
oximeter. After much trial and error, the 
following procedure has been found most 
satisfactory for normal prematures. 

The oxygen concentration is lowered in 
increments of 20 percent of the highest con- 
centration at seven- to 10-day intervals. For 
example, if the initial concentration was 60 
to 65 percent, a reduction to about 48 to 52 
percent is maintained for about one week. 
The next reduction would be to 38 to 42 
percent, then to 30 to 35 percent, 25 to 30 per 
cent, and, finally, to atmospheric concentra- 
tion, with each stage maintained for about 
one week to permit acclimatization. 

A funduscopic examination immediately 
prior and shortly after each lowering of the 
oxygen concentration is very important as it 
determines whether the weaning process 
should be more prolonged. 

After a baby has been successfully weaned 
into a normal environment, funduscopic ex- 
aminations at one or several week intervals 
are usually sufficient. After discharge, his 
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sensitivity to oxygen changes should not be 
forgotten. The parents must be warned to 
protect the baby from possible respiratory 
infections and to provide adequate ventila- 
tion at home, especially if the child is dis- 
charged during cold weather when the home 
may be heated by a coal or oil stove often 
kept in the same room as the baby. 

It is also well to advise the parents to re- 
turn the child for an ocular examination dur- 
ing any severe illness, and especially if the 
child had at one time greater than Grade-I 
hypoxic changes at birth or during his stay 
in the nursery. 

Using the procedure outlined above, my 
experience has been most gratifying and the 
number of ophthalmoscopic examinations 
necessary has been considerably reduced. 
Since this method of care for premature 
babies has been adopted, the death rate, in- 
stead of rising, has fallen and the only babies 
who have presented any problem as far as 
prevention of retrolental fibroplasia is con- 
cerned are those whose initial condition was 
so poor that oxygen in high concentrations 
was necessary to sustain life and who de- 
veloped either a severe upper respiratory in- 
fection or severe anemia while in the high 
concentration of oxygen. 

With the rational use of oxygen and 
proper attention to respiratory infections and 
anemia, the number of babies developing any 
degree of hypoxic retinopathy should be in- 
significant. 

The criteria used to determine whether 
hypoxic retinopathy is to be treated are: (1) 
Progression and (2) the severity of the re- 
sponse. 

As was previously stated, hypoxic reti- 
nopathy may be present at birth. If the 
changes are not severe, regression usually 
takes place without supplemental oxygen 
administration. If, however, the funduscopic 
change is severe and especially if there are 
vitreous hemorrhages, it is probably best to 
treat such a child in the same manner as one 
who develops this condition because of too 
rapid withdrawal from oxygen, because of 
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interference with his oxygen supply while in 
the incubator, or because of an illness which 
produces hypoxia. 

Originally, early cases of hypoxic reti- 
nopathy were treated by administering oxy- 
gen in high concentrations (60 percent). 
Then, for a short time, an attempt was made 
to treat them with lower concentrations or by 
restoring the concentration to what it was 
prior to the hypoxic insult. 

My success with the higher concentra- 
tions was so much more satisfactory that 
now routinely any child who requires treat- 
ment is placed in an oxygen atmosphere that 
is significantly higher than it was prior to the 
onset of the hypoxia. The concentration is 
then kept constant until all fundus changes 
have regressed or until maximum improve- 
ment has taken place before gradual weaning 
to a normal atmosphere is begun. The man- 
ner of weaning is similar to that already de- 
scribed. 

It is extremely important that treatment 
be started early. The longer the changes are 
allowed to progress the slower will be the re- 
sponse to treatment, and the more likely 
will be residual ocular damage. Early cases 
will respond dramatically in 24 to 48 hours. 
More advanced cases may be so slow to 
respond that days may pass before any 
visible improvement is noted. Because it is 
difficult to determine when the latter have re- 
gressed maximally, the status of the retinal 
vessels is used as an index. When the ves- 
sels have returned to normal size, one may 
assume that no further improvement will 
take place and weaning can be begun. 

It is also of the greatest importance that, 
while a child is in an oxygen-enriched atmos- 
phere because of hypoxic retinopathy, he not 
be again subjected to a sudden prolonged 
drop in the supplemental oxygen. 

It appears that most, if not all, children 
who have developed progressive hypoxic 
retinopathy are extreme hyper-reactors when 
subjected again to the same insult. The sec- 
ond or third response to prolonged hypoxia 
is often very violent and usually associated 


1357 


with marked hemorrhages in the retina and 
the vitreous. 

After successful treatment and uneventful 
weaning, a child must be kept under observa- 
tion for several months after discharge. Any 
subsequent illness which could cause anemia 
or respiratory difficulty should be viewed 
with alarm. 

Transfusions during hypoxic retinopathy 
are of course contraindicated. It is best to 
postpone the administration of blood till a 
definite improvement has taken place in the 
retinal vascular tree. 


INCUBATORS 


A word about incubators seems appropri- 
ate at this time. To be efficient and safe the 
ideal incubator should have the following 
features : 

1. No seams which could leak; no lids or 
adjustable vents. 

2. Port holes with efficient covers so that 
the infant can be fed and attended without 
removal from the incubator. 

3. An oxygen inlet tube placed away from 
the head of the infant and equipped with one 
adjustable valve which would automatically 
mix oxygen with air in the desired concen- 
tration before it diffuses into the incubator. 
The valve should be attached to the incubator 
at such a position that it is always visible to 
the personnel in the nursery and it should 
have an indicator which will show when the 
oxygen is flowing properly. 

4. An opening for the escape of air of 
such size that positive pressure does not 
build up in the incubator and in such a posi- 
tion that temperature or air currents have 
negligible effect on the oxygen concentration. 

5. Automatic control of heat and humidity. 

Because of the great difficulty we experi- 
enced in controlling the oxygen concentra- 
tion in our hinged-lid incubators we have 
equipped most of our incubators with a 
simple venturi-type valve with its output 
nipple inserted through a hole at the foot 
end of the incubator. In this valve air 
mixes with oxygen before it enters the 
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incubator. The amount of air entering is 
controlled by a dise with varying sized holes. 

When the maximum amount of air is 
allowed to enter the valve, the concentration 
of oxygen at the output nipple is about 36 to 
40 percent. When the oxygen is flowing at 
four liters per minute, approximately 13 to 
16 liters of air are sucked into the valve so 
that 17 to 20 liters of dilated oxygen enter 
the incubator per minute. This great flow 
minimizes the effect of ventilation in the 
incubator and, while not entirely satisfactory, 
at least allows a greater control over the 
oxygen concentration and prevents the de- 
velopment of high levels. 

Lower levels of oxygen concentration are 
produced by manipulation of the vents or the 
cover of the incubator. Often a diaper is 
placed under the lid so that it is partially 
open and not infrequently a baby spends its 
final week in the incubator with the lid wide 
open while the oxygen is still flowing. 


THEORY 


If it is true that various tissues and organs 
utilize oxygen at a widely varing rate and 
that neural tissues, especially highly special- 
ized neural tissues, have high oxygen re- 
quirements, then it must follow that, if the 
oxygen content of the blood is suddenly 
decreased, although it may meet the require- 
ments of most of the tissues of the body, it 
may be inadequate for certain oxygen-hungry 
areas. If the fall in oxygen content is slight, 
it may just fail to support the most demand- 
ing tissues ; if more severe, other tissues with 
high oxygen utilization may be affected un- 
less certain sufficient compensatory changes 
take place. 

When a tissue is subjected to hypoxia, it 
would seem logical to forecast the following 
chain of events: 

1. Edema of the involved tissue and vaso- 
dilatation, in an effort to route more oxygen 
to the anoxic tissue. If the vascular response 
were sufficient, regression would follow; if 
insufficient, the next stages in the pathologic 
response would follow. 
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2. Increase in tissue edema. Increase in 
the vascular bed, vasostasis, capillary dam- 
age, escape of fluid and blood. 

3. Atrophy of involved tissue. 

4. Repair. 

Since the changes in the retina of a child 
subjected to a decreased oxygen intake seem 
to follow this pattern and since the retina is 
not an isolated tissue but one similar in ori- 
gin, similar in metabolism, and similar in its 
oxygen requirements to other specialized 
neural tissues, it is not illogical to assume, at 
least temporarily, that this pathologic re- 
sponse can occur not only in the retina but 
also in other oxygen-sensitive tissues. 

Assuming that during fetal development 
different areas develop and require oxygen 
at different rates and that, as development 
progresses, first one then other areas ascend 
in their needs for oxygen, and that as a baby 
nears its full development only certain highly 
specialized tissues have high oxygen require- 
ments, then the particular tissue involved in 
a response to hypoxia would depend on the 
stage of development during which the hy- 
poxia became manifest. An uncompensated 
hypoxia early in fetal development could be 
expected to produce terminally gross mal- 
formations while a similar insult late in de- 
velopment could be expected to cause more 
selective damage. 

This concept of variability in oxygen re- 
quirement during fetal development and 
selectivity of response to hypoxia can readily 
account for many observed facts. 

1. It can account for Ingalls’ experimental 
production of various types of deformities in 
newborn mice by subjecting the pregnant 
mouse to hypoxia of several hours’ duration 
during various days of gestation. 

2. It can account for Ingalls’ observation 
that mongolism in the human is apparently 
due to conditions producing a lack of oxygen 
at about the eighth week of gestation. 

3. It can account for the observation of 
Reese and Blodi that retinal dysplasia (an 
ocular condition pathologically identical to 
ocular fibroplasia except that the involved 
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retina is more fetal in character) is associ- 
ated with cerebral agenesis and congenital 
anomalies elsewhere over the body. 

4. It can account for the fact that some 
observers claim that retrolental fibroplasia 
is an isolated clinical entity, while others that 
cerebral involvement is also a part of the 
disease (encephalo-ophthalmic dysplasia). 

If the hypoxic insult should occur at the 
time when the developing retina is the tissue 
foremost in oxygen requirement, it is quite 
possible that only the retina may become in- 
volved and irreparably damaged. If the insult 
occurs at a period of time when other 
tissues are in the same state of oxygen de- 
mand as the retina, or if the hypoxia is 
severe enough to affect tissues lower in the 
scale of oxygen utilization than the retina, 
then a picture of encephalo-ophthalmic dys- 
plasia might logically occur. 

My own experience has been that pre- 
matures who develop any degree of fibro- 
plasia or high myopia show a definite re- 
tardation in development of their motor 
functions. They are usually late in sitting, 
standing, or walking. Not infrequently 24 or 
more months elapse before the child develops 
sufficient stability to walk. Though some of 
these children appear to be mentally retarded, 
it is difficult to evaluate them. 

One observation has particularly 
pressed me. During the past year, three full- 
term infants (each over seven pounds’ 
weight at birth) with retrolental fibroplasia 
were seen. In each there was a definite his- 
tory compatible with severe hypoxia at birth, 
and all three had severe cerebral palsy and 
marked mental retardation. 

This suggests that, as the child reaches the 
gestational age of nine months, the oxygen 
requirements, in certain centers in the brain 
may rise and may approach or exceed the 
retina in oxygen utilization. If the retina has 
passed its critical point of development at 
full term, and if certain cerebral centers are 
then in a critical stage of development and 
high in oxygen requirement, a hypoxic in- 
sult at or about the time of delivery could 
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conceivably produce serious damage in cer- 
tain neural centers without producing fibro- 
plasia; or, if the hypoxia were sufficiently 
severe, both could be produced, with the 
neural damage more extensive. The produc- 
tion of cerebral palsy or similar conditions 
with or without ocular fibroplasia could then 
readily be explained. 

The observation that the retina can become 
sensitized to hypoxia by previous exposure 
and react altogether out of proportion to the 
stimulus if again subjected to hypoxia may 
logically also be applied to other tissues. If it 
is true, then a child rendered sufficiently 
hypoxic prenatally or at birth can indeed be 
in a precarious position. If not injured ir- 
reversibly by his first experience, he may 
be left in such a sensitized state that perma- 
nent damage might be incurred during a sec- 
ond experience with hypoxia early in life. 


CONCLUSION 

This, then, seems to be the chain of events 
which lead to fibroplasia: 

In utero or during delivery a child may or 
may not undergo a hypoxic insult. A hypoxic 
insult in the majority of babies produces a 
response in tissues highly sensitive to oxygen 
changes which completely reverses itself in 
most babies after birth simply because the 
oxygen saturation of the blood rises con- 
siderably above that prior to the insult. In 
some cases the insult may be so great that 
the changes are irreversible. The child, who 
has been sufficiently injured by hypoxia and 
has recovered, is, however, left in a state that 
will make him react abnormally when sub- 
jected again to the same insult. 

After birth, a child may or may not be 
given supplemental oxygen in an incubator. 
Those children who are not given supple- 
mental oxygen are not likely to suffer unless 
they should suddenly develop some condition 
which would interfere with their oxygen ab- 
sorption or oxygen-carrying capacity. Then, 
the child who had never undergone a previ- 
ous hypoxic episode would be likely to com- 
pensate, while the child sensitized to hypoxia 
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by previous exposure would show an abnor- 
mal reaction in his oxygen-sensitive tissues 
(retina) and might even progress to the de- 
velopment of fibroplasia. 

Infants given supplemental oxygen for a 
short period of time or during periods of 
cyanosis are also not likely to suffer because 
they have not become acclimatized to an en- 
riched atmosphere and do not develop rela- 
tive hypoxia even when oxygen administra- 
tion is terminated suddenly. 

Infants, however, who are kept in an oxy- 
gen-enriched atmosphere for a period of time 
sufficient to acclimatized them to it would, 
when transferred too suddenly into a normal 
atmosphere, respond as follows : 

1. The unsensitized infant would probably 
develop a transient response unless the sup- 
plemental oxygen was terminated during a 
period of sufficiently severe anemia; then 
severe, probably progressive, hypoxic reti- 
nopathy would develop. 

2. The sensitized infant would most likely 
develop a progressive type of hypoxic reti- 
nopathy, especially if he had become ac- 
climated to a very high oxygen concentration. 

Any infant who is given supplemental 
oxygen for a long period of time after birth, 
however, is exposed to the danger of becom- 
ing sensitized to hypoxia because of sig- 
nificant variations in the oxygen concentra- 
tion which can take place in his incubator. 

Being aware of the relationship of oxygen 
to fibroplasia, certain predictions as to the 
incidence of this disease can be made: 

1. Centers where little or no oxygen is 
used in the care of premature babies and 
where good obstetrical and pediatric care are 
provided would have the lowest incidence. 

2. Centers where oxygen is used for short 
periods of time only would also tend to have 
a low incidence. 

3. Centers where oxygen is used routinely 
even for long periods of time but where, 
purposely or because of the incubator and 
the conditions in the nursery, the concentra- 
tion tends to be low and stable would also 
have a low incidence. 

4. Centers where oxygen is used freely and 
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indiscriminately and, because of conditions 
in the nursery, tends to be high and to vary 
in the incubators will have the highest in- 
cidence. 

5. Centers where oxygen is used in high 
concentrations but, because of the incubators 
and the conditions in the nursery, the con- 
centration tends to be constant during the 
entire stay of the infants in incubators, will 
tend to have a_ lower than 
those in 4. 

6. The incidence will vary little in institu 
tions where little or no oxygen is used. It is 
possible, however, that cases could occur dur- 
ing severe respiratory infections. 

7. The incidence may vary considerably 
in institutions using oxygen freely even 
though there is no apparent change in tech- 
nique for the following reasons: 

a. Worn out equipment—valves, rubber 
gaskets, and so forth—which would allow 
significant variations in the oxygen supplied 
to infants in incubators. 

b. Installation of new or more efficient or 
less efficient incubators. 

c. Changing the locality of the nursery. If, 
for example, incubators are transferred from 
a location where the temperature and air cur- 
rents tend to stay constant to one where there 
is a great variation, a rise in incidence could 
be expected. 

d. Changes in personnel. One individual 
unfamiliar with oxygen equipment or the 
proper administration of oxygen can be re- 
sponsible for the appearance of hypoxic 
retinopathy in many infants. A nurse may 
very innocently cause a dangerous change in 
the concentration of oxygen in incubators by 
opening windows during her period of duty 
and thus, by lowering the temperature of the 
whole nursery, cause a lowering of the oxy- 
gen concentration in the incubators. 

Any program for the prevention of fibro- 
plasia and other diseases due to hypoxia must 
of necessity begin with the obstetrician. It 
must be his duty to see that an infant is not 
damaged or sensitized by hypoxia prenatally 
or at the time of delivery. 

Some of the precautions necessary are 
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quite simple—for example, traveling in high 
altitudes (in plane or car) and over exertion 
should be forbidden pregnant women; de- 
pressing drugs or anesthetics should not be 
used (or if necessary used with extreme cau- 
tion) in the delivery of premature babies, 
multiple babies, or when there is a history 
which suggests that the infant in utero may 
have been previously subjected to hypoxia 
(placental bleeding, severe illness during 
pregnancy and so forth). 

The pediatrician has the responsibility of 
determining which infant requires supple- 
mental oxygen, in what concentrations, and 
for what length of time. It is his duty to see 
that an infant acclimatized to an oxygen- 
enriched atmosphere is weaned properly to 
a normal atmosphere and to give proper and 
prompt care to diseases which interfere with 
oxygenation or oxygen-carrying capacity. 

It is the responsibility of the ophthalmolo- 
gist to determine which apparently normal 
babies should have supplemental oxygen 
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after birth because of funduscopic changes, 
to guide the pediatrician in the’ care of 
babies receiving oxygen during the wean- 
ing process, and to advise him as to the state 
of the retinal vessels when transfusions are 
contemplated. 


SuM MARY 


Retrolental fibroplasia is considered as one 
of the terminal phases of uncompensated 
retinal hypoxia. The stages of hypoxic reti- 
nopathy are described, the terminal phases 
classified. Various factors involved in its 
causation are considered. A program for its 
prevention by proper attention to hypoxia 
and use of oxygen is presented. 

215 Metropolitan Building. 
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OPHTHALMIC MINIATURE 


... If we are indispensably prompted to rub the eyes on first waking, 
it ought not to be done rudely, but merely by passing a wetted finger over 
the eye-lids, if we find it difficult to open them. 

H. Colburn, London, 1816, 


The Art of Preserving the Sight Unimpaired to an Extreme Old Age. 


ANGIOMATOSIS RETINAE (VON HIPPEL’S DISEASE) 11 YEARS 
AFTER IRRADIATION* 


Freperick C. Corpes, M.D., AND Arian Scuwartz, M.D.t 
San Francisco, California 


In 1882 E. Fuchs*' first described the 
rare disease now known as angiomatosis 
retinae as a traumatic arteriovenous aneu- 
rysm, Various other observers reported it 
subsequently under a number of different 
titles until von Hippel? established it, in 
1904, as an angiomatosis of the retina. 

In 1905 Czermak* described a case in 
association with a cyst of the cerebellum, in- 
ternal hydrocephalus, and cystadenoma of 
both ovaries, and in 1912 Seidel* reported a 
similar case in which choked discs were ob- 
served, and later, at operation, a cerebellar 
cyst. 

It was not until 1927, however, that 
Lindau* demonstrated a close association 
between angiomatosis retinae and angiomato- 
sis and cystic lesions of the central nervous 
system, particularly the cerebellum, and of 
such visceral organs as the kidneys, pancreas, 
ovaries, and suprarenal glands. Since then 
the condition has usually been referred to as 
the von Hippel-Lindau syndrome. 


CLINICAL PICTURE 


Angiomatosis retinae occurs most com- 
monly in young adults at an average age of 
25 years.* It is bilateral in about 50 per- 
cent of cases and the tumors are multiple in 
some 33 percent. Hemorrhages into the ret- 
ina and vitreous may occur and are 
sometimes severe. There is cerebellar in- 
volvement in about 25 percent of cases and 
its signs usually appear some 10 years after 
the discovery of the ocular lesions. 

A review of the literature indicates a defi- 
nite familial incidence. The disease is usually 


* From the Department of Ophthalmology of the 
University of California Medical Center at San 
Francisco. Presented at the 88th annual meeting 
of the American Ophthalmological Society, Hot 
Springs, Virginia, June, 1952. 

t By invitation. 


transmitted through the female, but 60 per- 
cent of cases occur in males.’ 

The fundus picture is characteristic. The 
retinal change first observed is a marked 
dilatation of one or more retinal veins. 
Usually a communication between a retinal 
artery and the affected vein can be made out ; 
this marks the beginning of the tumor for- 
mation. 

From this rete mirabile a_ berrylike, 
reddish-colored mass develops that is sharply 
demarcated from the surrounding area and is 
supplied by an artery and a vein, both of 
which develop into wormlike, enlarged stems 
carrying dark blood. The retina surrounding 
the tumor is slightly elevated. 

Around the macula and disc, shiny white 
spots of exudate appear; they are at first 
pinhead in size but later become confluent. 

A globular detachment of the retina always 
supervenes and surrounds the enlarged 
tumor mass. It usually develops from the 
periphery and gives the impression of being 
semisolid. In this stage the exudate increases 
in amount and becomes yellowish in color. 
The condition progresses until there is mas- 
sive detachment of the retina, marked en- 
largement of the vessels leading to the 
tumor, atrophy of the disc, and amaurosis. 
When the retina is completely detached it 
often looks as if it lay over, or as if it were 
permeated by coagulated milk. 

Iridocyclitis finally develops and is compli- 
cated by secondary glaucoma, and eventually 
by opacification of the lens. 


PATHOLOGY 
Microscopically, the angioblastoma is com- 
posed of thin-walled capillaries. This would 
seem to provide a rationale for the use of 
X-ray irradiation in treating it in view of 
the effect that X ray is known to have on 
new-formed vessels. The cells between the 
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vessels show very few mitoses. The feeding 
vessels are greatly dilated and thickened, 
and there is a tendency for the tumor to 
show some cystic degeneration. 

Wolff® states that curious fat-laden cells 
lie between the vessels. In the usual prep- 
aration the fat has been dissolved so that 
the cytoplasm has a honeycombed appear- 
ance, A fibro-osteogenic membrane tends to 
form around the growth. 

It is interesting that miliary aneurysms 
occurring in young individuals, especially 
males, are associated with marked and pro- 
gressive changes of an exudative and degen- 
erative nature not unlike the changes in 
angiomatosis. Duke-Elder® feels that the 
diffuse cases actually represent a type of 
angiomatosis and are related to von Hippel’s 
disease. In diabetic retinopathy a similar type 
of exudation has been demonstrated around 
some of the fine microaneurysms. 


PROGNOSIS 


From the foregoing it is apparent that the 
ocular prognosis of angiomatosis retinae is 
poor. This is true not only for the first eye 
but for the second as well, and it will be 
recalled that the disease is bilateral in some 
50 percent of cases. There is no tendency for 
the tumor to metastasize. 

That the prognosis for life is also poor was 
recognized by Brandt’® and others before 
Lindau showed the relationship of the eye 
disease to general angiomatosis. Cerebellar 
cysts are known to produce death in about 
25 percent of cases and may do so in a 
considerably higher percentage since the 
cerebellar complications can develop after 
an interval of many years. Pancreatic cysts 
and multiple tumors in other organs have 
also been observed repeatedly. 


THERAPY 


The treatment of angiomatosis is difficult 
at best (Elwyn") and success is possible 
only when the tumor can be destroyed in 
its early stages. No single instance of effec- 
tive treatment of an advanced case has ap- 
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peared in the literature. In recent years ther- 
apy has been limited to electrolysis, dia- 
thermy, irradiation with radium (radon 
seeds), and X-ray irradiation. 

It is apparent from the literature that early 
angiomatous growths, whether in the eye or 
in other structures, respond to X-ray irradia- 
tion and diathermy. So far as the retinal 
tumor is concerned, diathermy would seem to 
be as effective as X ray but more damaging 
to the surrounding retina, Success with dia- 
thermy has been reported by Kaye,’* Lewis, ' 
Guyton and McGovern,"* and others. 

Moore’® reported successful results with 
two patients in whom randon seeds had been 
sutured to the sclera over the site of the 
tumor. In the first case there was no evidence 
of the tumor mass at the end of six months 
and the vessels originally supplying the 
growth were completely obliterated. In the 
second case the growths were “scarred up 
completely” at the end of three months. 


X-RAY IRRADIATION 
Although X-ray irradiation of advanced 
angiomatosis has been uniformly unsuccess- 


ful, there have been a number of reports of 
at least temporarily successful results with 
early cases. Unfortunately the postirradia- 
tion observation periods in these cases have 
been too short (the longest only three years ) 
to warrant the drawing of any conclusions 
as to the duration of the derived benefit. 

Craig, Wagener, and Kernohan” reported 
a patient to whom they gave three courses 
of X ray. Three years later the large vessels 
leading to the mass persisted, but the angi- 
oma itself seemed to consist of scar tissue 
associated with atrophy and a degenerated 
condition of the surrounding retina. The 
vision of the eye at this time was 6/4. 

In 1940, Cordes and Hogan” reported the 
treatment of a fairly early stage of von Hip- 
pel’s disease with 1,200 r. A year later the 
vision was still 20/30. The vessels seemed 
unchanged, but the exudate had markedly de- 
creased and the tumor was much smaller 
and flatter. Three and a half years after ir- 
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radiation’ the vascular sacculatiun and tortu- 
osity had receded but the veins remained en- 
larged. All signs of exudate had disappeared, 
the tumor mass was still elevated but smaller 
than before treatment, and the vision was 
still 20/30. Neurologic examination at this 
time was negative except for a positive Rom- 
berg sign. 

In 1942, Ballantyne’® treated a case of 
angiomatosis retinae over a three-week pe- 
riod with 4,750 r divided into 14 treatments. 
Five months later there was marked diminu- 
tion in the size of the vessels. One year after 
irradiation the eye showed the effects of X- 
ray therapy—loss of eyelashes, depigmenta- 
tion of the skin of the lids, telangiectasis of 
the lids and bulbar conjunctiva, closure of 
the punctum, and general rigidity of the lids. 
Two years after the X-ray therapy there was 
an extensive intraocular hemorrhage which 
made enucleation necessary. 

The report of Craig and Horrax’® pro- 
vided further evidence of the sensitivity of 
these angiomatous tumors to X-ray therapy. 
These observers treated a family in which 
three members had hemangioblastomatous 
growths: two showed cerebellar involvement 
and the third spinal cord involvement. Since 
operative removal of the cord lesion was im- 
possible, the condition was treated success- 
fully with deep roentgen therapy. In their 
report they referred to an earlier case treated 
in this way which had regained perfectly 
normal cord function and had retained it 
over a 10-year observation period. 

Hirschfeld” reported a case of von Hip- 
pel-Lindau’s disease in which there was ad- 
vanced involvement of the medulla and of 
the retina of one eye. The patient was given 
a total of 1,475 r directed at the medulla and 
recovered completely from general brain 
stem symptoms, 

In 1941, Cordes and Dickson’ reported a 
case of angiomatosis retinae in a Puerto 
Rican girl (K. M.); both of her eyes were 
involved, the right to an advanced degree, 
the left only moderately. Each eye was given 
1,800 r. Two years after irradiation the early 
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lesion in the left eye showed improvement ; 
the tumor had disappeared and a vision of 
20/20 had been retained. During this two- 
year period, the right eye with the more ad- 
vanced process became progressively worse 
until there was complete detachment of the 
retina, gliosis, and amaurosis. 

In February, 1951, M. V., a young Puerto 
Rican woman, aged 24 years, was seen by 
one of us at the San Francisco City Hos- 
pital and her condition was diagnosed as a 
case of von Hippel-Lindau’s disease. She 
had bilateral ocular and cerebellar involve- 
ment. Investigation of her family history re- 
vealed a total of seven members, in the 
course of three generations on the father’s 
side of the family, with a history of angioma- 
tosis, either von Hippel’s disease or von 
Hippel-Lindau’s syndrome. It was learned 
that one of these affected relatives, an older 
sister, married and © «un four children, was 
the former patient, K. M., who had received 
X-ray therapy for angiomatosis retinae at 
our hands in 1941. 

It is with the examination of this patient 
at this time, 11 years after radiation, that 
the present report is chiefly concerned. 


OBSERVATION OF A CASE OVER AN 
11-YEAR PERIOD 


(December, 1940, to January, 1952) 


REsuME oF FINDINGS 1940-1942 (previously 
reported’ ) 


On December 20, 1940, K. M., a Puerto 
Rican girl, aged 14 years, was examined at 
the University of California Medical Center 
Eye Clinic because poor vision in her right 
eye was discovered during a routine school 
examination. (In March, 1937, she had been 
seen in this clinic because of “white spots” 
on the conjunctiva. These were diagnosed as 
xerosis of the conjunctiva and responded to 
vitamin therapy.) 

Family history. The father, a Puerto Ri- 
can, had died of a brain tumor three years 
previously at 35 years of age. On two oc- 
casions, first in 1932 and then in 1934, he 
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had been operated on for decompression and 
removal of a cerebellar neoplasm which was 
diagnosed as angiomatous cyst of the cere- 
bellum. Fundus changes were compatible 
with increased intracranial pressure. 

The paternal grandfather died “quite 
young”’ and had been blind for nine months 
before death. 

The mother’s family history was negative. 

Four sisters, aged 4, 11, 13,* and 16 
years, and two brothers, aged 9 and 12, were 
living and well. Examination of the fundi of 
all the siblings failed to reveal any abnor- 
malities. 

The general physical examination was 
negative. 

Ophthalmic examination. RIGHT EYE. 
Vision: Light perception; unimproved by 
lenses. Exotropia. Vitreous hazy. Disc out- 
line almost indistinguishable because of 
edema and a grayish-white streak extending 
superiorly to a semisolid-appearing detach- 
ment of the retina. The detached retina in- 
volved the entire upper periphery and was 
elevated between five and six diopters. 

The inferior nasal vessels were dilated and 
their outlines became lost in a raised, cherry- 
red nodule about two disc diameters from the 
disc margin. The nodule measured three 
quarters of a disc diameter. The vessels 
emerging from the distal side of this mass 
were much reduced in size and were tortu- 
ous; farther out along their course there 
were two other smaller reddish nodules into 
which both the artery and vein could be seen 
to enter. Superficial, soft white exudates ob- 
scured macular details. 

Intraocular pressure was 16.5 mm. Hg 
(Schigtz). 

Lert EYE. Vision: 20/20. Media clear and 
disc normal. A branch of the inferior tempo- 
ral vein was dilated through its entire course 
to approximately twice its normal diameter. 
In the extreme periphery this vessel became 
lost in a reddish-yellow elevated mass one 

*This was M. V. who subsequently developed 
von Hippel-Lindau’s disease, was seen by one of us 
in 1951, and was the means of our rediscovery of 
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disc diameter in size. The artery leading to 
this mass was less dilated than the vein. 
There was one small, sharply defined area of 
exudate near the inferior nasal vein in the 
midperiphery of the retina. The intraocular 
pressure was 16.0 mm. Hg (Schigtz). 

Diagnosis. Well-advanced angiomatosis 
retinae of the right eye with an early lesion 
of the same nature in the left. 

Treatment. A course of X-ray irradiation 
was given between February 18 and March 
5, 1941. Each eye received 1,800 r. 

In the published description of this case 
abstracted above, the findings on December 
15, 1942, 22 months after radiation, were the 
last data reported. At this time the right eye 
showed a more extensive detachment of the 
retina and an increase in the amount of gli- 
osis. The intraocular pressure was 30 mm. 
Hg (Schigtz). The lesion in the left eye was 
smaller, flatter, and whiter than it was before 
irradiation, as though scarring had taken 
place. 


Finpincs, 1943 (not previously reported) 


On July 15, 1943, the patient was ex- 
amined again. The right eye appeared not 
to have changed since the previous examina- 
tion, but the lesion in the left eye seemed a 
little larger and more elevated. From August 
13 to August 25, 1943, two and a half years 
after the original roentgen therapy had been 
applied, a course of X ray totaling 2,000 r 
was given to the left eye. 

On October 11, 1943, there was no ap- 
parent change except that the tension of the 
right eye had risen to 40 mm. Hg (Schigtz). 

The patient failed to keep her next ap- 
pointment and investigation revealed that 
she had moved and left no forwarding 
address. She was not seen by us until March, 
1951, when she was examined in connection 
with her sister’s illness (see above). 


Findings on January 11, 1952, 11 years after 
first X-ray irradiation 


Ricut eye. Amaurotic. Intraocular pres- 
sure: 50 mm. Hg (Schigtz). Exotropia. 
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Deep anterior chamber. No congestion. Ma- 
ture cataract. 

Lert eye. Vision: 20/20. Intraocular pres- 
sure: 20 mm. Hg (Schigtz). External and 
slitlamp examinations negative; no sign of 
lens opacification. Media clear; disc and 
macula normal. Neither the vessels nor the 
angiomatous mass appeared to have changed 
since the examination of October, 1943. The 
small patch of exudate previously observed 
inferonasal to the disc had disappeared. 

One disc diameter superotemporal to the 
old mass was a new lesion: a small, round, 
grayish-pink mass, one-eighth disc diameter 
in size and slightly elevated. The mass was 
fed by a branch of the inferior temporal 
artery and drained by a branch of the in- 
ferior temporal vein. These vessels were 
normal in size and configuration. There was 
a small patch of exudate between the inferior 
vessels but the remainder of the retina was 
negative. 

The general physical examination at this 
time was negative. 

The patient will be kept under observation 
and the advisability of further radiation for 
the new lesion will be weighed. 


SUMMARY AND CONCLUSIONS 


1. Angiomatosis retinae (von Hippel’s dis- 
ease) is a rare, progressive disease character- 
ized by a vascular tumor which in its late 
stage is marked by gross enlargement of the 
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vessels leading to it, massive detachment of 
the retina, atrophy of the disc, and amauro- 
sis; it is frequently associated with angio- 
matosis and cystic lesions of the central 
nervous system and viscera (von Hippel- 
Lindau syndrome). 

2. Both eyes of a case with an early lesion 
in the left eye and a well-advanced lesion 
in the right eye were treated with 1,800 r; 
two years later the left eye was exposed to an 
additional 2,000 r. Eleven years after the first 
course of X-ray irradiation the well-ad- 
vanced lesion of the amaurotic right eye re- 
mained unchanged ; the lesion in the left eye 
showed atrophy and scarring but no evidence 
of progression or of lens opacification, and 
vision was still 20/20. 

3. Although the tumor in the left eye had 
responded to radiation therapy, there was 
no change in the enlarged vessels leading to 
it. 

4. A small new angiomatous growth, not 
present when the patient was seen nine years 
earlier, had developed in the left eye. 

5. The results of this 11-year follow-up, 
which was eight years longer than any other 
postirradiation observation period on record, 
confirmed previously recorded experience 
that treatment of angiomatosis retinae with 
X-ray irradiation is of no avail in advanced 
cases but may be successful in early cases. 

384 Post Street (8). 


REFERENCES 


1. Fuchs, E.: Aneurysma arteriovenosum retinae. Arch. f. Augenh., 11 :440, 1882. 

2. von Hippel, E.: Ueber eine seltene Erkrankung der Netzhaut. Arch. f. Augenh., 59:83, 1904. 

3. Czermak, W.: Pathol. -ant. Befund bei der von E. von Hippel beschriebenen sehe seltenen 
Netzhauterkrankung. Ber. u. die 32 Versamml. d. deutsch. Ophth. Gesellsch., 1905, p. 184. 

4. Seidel, E.: Discussion of paper by van der Hoeve. Abstract, Arch. f. Ophth., 18 :680, 1937. 

5. Lindau, A.: Zur Frage der Angiomatosis Retinae und ihrer Hirnkomplikationen. Acta Ophth., 


4:193, 1927 
6. Lindau, A 


: Studien iiber Kleinhirncysten. Acta path. et microbiol., Scandinavica Suppl. 1, 1926. 


7. Cordes, Frederick C., and Dickson, Owen C.: Angiomatosis retinae: Results following radiation 


of three eyes. Am. J. Ophth., 26 :450 (May) 1943. 


8. Wolff, E.: Pathology of the Eye. Philadelphia, Lippincott 1945, p. 213. 

9. Duke-Elder, Sir W. Stewart: Textbook of Ophthalmology. St. Louis, Mosby, 1941, v. 3, p. 2616. 
10. Brandt, R.: Zur Frage der Angiomatosis retinae. Arch. f. Ophth., 106 :127, 1921. 

11. Elwyn, Herman: Diseases of the Retina. Philadelphia, Blakiston, 1946, p. 183. 

12. Kaye, H.: Treatment of angiomatosis retinae. Arch. Ophth., 25 :443, 1941. 

13. Lewis, P. M.: Angiomatosis retinae: Report of successful treatment in one case. Arch. Ophth., 


30 :250, 1943. 


EPIDEMIC KERATOCONJUNCTIVITIS 1367 

14. Guyton, J. S., and McGovern, F. H.: Diathermy coagulation in the treatment of angiomatosis 
retinae and of juvenile Coats’s disease. Am. J. Ophth., 26 :675, 1943. 

15. Moore, R. F.: Presidential address : Tr. Ophth. Soc. United Kingdom, 55 :3, 1935. 

16. Craig, W., Wagener, H. P., and Kernohan, J. W.: Lindau-von Hippel disease: A report of four 
cases, Arch. Neurol. & Psych., 45 :36, 1941. 

17. Cordes, F. C., and Hogan, M.: Angiomatosis retinae: Report of a case in which roentgen therapy 
was used in an early stage. Arch. Ophth., 23 :253, 1940. 

18. Ballantyne, A. J.: Angiomatosis retinae: Account of a case, including the histological results of 
X-ray treatment. Proc. Royal Soc. Med., 35 :345, 1941. 

19. Craig, W., and Horrax, G.: The occurrence of hemangioblastomas in three members of a family 
J. Neurosurg., 6 :518, 1949, 

20. Hirschfeld, Mervyn, Hemangioblastoma of the medulla—Lindau’s disease: Response to radiation 
therapy. J. Nerv. & Ment. Dis., 99 :656, 1944. 


EPIDEMIC KERATOCONJUNCTIVITIS 
A STUDY OF A SMALL EPIDEMIC 
T. Cocksurn,* M.D., H. Nitrowsky,* M.D. 
Greeley, Colorado 

T. Ropison,* M.D. 

Kansas City, Kansas 
AND 
F. S. CHeever,t M.D. 


Pittsburgh, Pennsylvania 


Epidemic keratoconjunctivitis occurred in 
large scale epidemics before and during the 
war years,** but since then has been rarely 
reported. This paper describes a small epi- 
demic in detail and draws attention to the 
fact that numerous other small outbreaks have 
come to our attention. Apparently the dis- 
ease is still present in many places. Sero- 
logic studies in a few cases failed to dem- 
onstrate any connection between the cases 
and the EK virus of Sanders and St. Louis 
encephalitis virus. 

The causal virus was claimed to have been 
isolated by Sanders and his associates,* in 
1942, and evidence in support of the identity 
of this virus was that neutralizing antibodies 
in high titer persisting for at least two 


* Encephalitis Investigations Unit, Communica- 
ble Disease Center, Department of Health, Educa- 
tion and Welfare. 

+ Departraent of Ophthalmology, Medical School, 
University of Kansas. 

t University of Pittsburgh Graduate School of 
Public Health. 


months could be demonstrated in the con- 
valescent sera of patients. In some instances, 
a rising titer with a two-or-three-logarithmic 
increase was found in paired acute-conva- 
lescent sera 17 to 34 days apart. 

In the later epidemic in New York,* sera 
from all convalescent cases six to 10 weeks 
after the onset of illness and 40 percent of 
cases tested five months after onset showed 
definite neutralization against the EK virus. 

It is well known that herpes virus pro- 
duces a clinical picture of the disease undis- 
tinguishable from the epidemic type, al- 
though no one has yet shown that the her- 
pes virus can cause epidemics on the scale of 
those occurring in the shipyards and else- 
where. 

Sanders and others found that the EK 
virus was not neutralized by antiherpes se- 
rum,* but Maumenee and co-workers differed 
from this,® stating that there is marked simi- 
larity between the herpes virus and the EK 
virus in both the clinical picture they pro- 
duce and in their immunologic reactions. 


1368 


Ruchman® and Cheever’ found a close 
immunologic relationship between the EK 
virus and the St. Louis encephalitis virus. 
These two viruses could not be differenti- 
ated by the mouse intracerebral neutraliza- 
tion test, and the only difference was that the 
EK virus was more pathogenic for rabbits. 

There is obviously some confusion as to 
the nature of the etiologic agent and, to clar- 
ify this, an attempt was made to obtain fresh 
isolation of the virus, with the assistance of 
ophthalmologists in Colorado, Missouri, 
Kansas, and Iowa. Although six epidemics 
in the area as well as a number farther 
afield were reported, these were only recog- 
nized in retrospect, no acute cases were 
forthcoming and only serologic studies could 
be made. The transmission of infection in all 
six outbreaks in the four-state area was 
associated with eye clinics, but in only one 
instance was the recording of the clinical and 
laboratory data complete and exact enough 
to allow for a reconstruction of events. 

This epidemic had been recognized in 
June, 1951, and an attempt at this recon- 
struction was made in this one instance about 
six months later. The eye clinic concerned 
was a large one employing nine ophthalmolo- 
gists and treating all forms of eye disorder. 

Study of the records revealed that the 
cases had not been infected simultaneously 
in one episode as thought at the time, but that 
transmission from case to case had taken 
place over a period of many weeks. The long 
duration of symptoms had led to an accumu- 
lation of cases which, when recognized, gave 
a superficial appearance of an explosive out- 
break. 


CLINICAL DESCRIPTION OF CASES 


All nine patients who developed epidemic 
keratoconjunctivitis were attending the clinic 
for treatment and observation of glaucoma. 
In seven of the cases, the onset of conjunc- 
tivitis was sudden, but in two instances the 
infections were mild in nature for the first 
two days before the commencement of the 
severe inflammations. 
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TABLE | 


DATA ON CASES OF EPIDEMIC 
KERATOCONJUNCTIVITIS 


Appearance of 
Opacities 
after Onset 
(in days) 


Duration of 


» 
Patient Symptoms 


(in days) 


Averages 


Symptoms varied from marked discom- 
fort to severe pain. Inflammation was lim- 
ited to one eye with intense infection of the 
conjunctiva and some chemosis. There was 
little or no purulent discharge, although 
most of the patients stated that their eyes 
watered a little. The corresponding pre- 
auricular glands were enlarged, though pa- 
tients did not appear to have had much dis- 
comfort from this. Membrane formation de- 
veloped in some cases on the conjunctiva. 

Cultures and smears showed no abnormal 
micro-organisms. When smears were made 
the predominant cells were monocytes; a 
scraping from one patient (C. H.) showed 
numerous eosinophils. No inclusion bodies 
were seen in scrapings. The average dura- 
tion of the acute symptoms was about three 
weeks (table 1). 

Subepithelial opacities typical of those 
described in other epidemics of epidemic 
keratoconjunctivitis were found in eight of 
the nine cases, the only one not developing 
them being the first case (E. G.). The time 
of appearance of these is given in Table 1. 


EPIDEMIOLOGY 


On investigation it was found that the 
patients who had developed epidemic kerato- 
conjunctivitis were limited to those attend- 
ing the clinic for glaucoma and that patients 
with other ailments were not affected. In 
1951 there were 5,176 patients treated for all 


— 

No opacities 17 

7 11 

> Cy. 7 
D.H. 2 12 
B. M. 14 50 

; F. B. 14 15 
LW. 35 29 
14 22 
A. W. 11 26 

| 13.0 21.4 
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PATIENT 


E.G, 


LJ. 


C.J. 


JW. 


C.H. 


B.M. 


F.B 


O.H. 


AW. 


LEGEND 


Attendance at clinic 
Presumed dete of infection 
Date of onset of symptoms 
Attendance clinic with 


Tension checked 
A,B,C, etc Physi who ch 
Opocities present 


hed potient 


Chart 1 (Cockburn, Nitowsky, Robison, and Cheever). Infectious keratoconjunctivitis in 
patients attending a glaucoma clinic. 


types of eye conditions, the attendances in 
May, June, and July being 467, 504, and 


473, respectively. In these months the 
average number of tension checks for glau- 
comatous patients was about 175 per month. 
In the two-month period under study when 
patients were being infected, approximately 
40 patients with glaucoma were attending, 
and nine of these became ill, an attack rate of 
23.5 percent. 

The nine patients with the infection had 
been attending the clinic for some time, for 
years in some instances, before the appear- 
ance of the disease. Since no cases appeared 
among the numerous patients examined for 
other diseases, it was likely that infection 
had taken place during the examination for 
glaucoma. 

Examination of the procedures used re- 
vealed a number of possible mechanisms of 
infection, such as the fingers of the physi- 
cians, the eye dropper, various instruments, 
towels, and the tonometer used for measur- 


ing the intraocular pressure. 

Only this tonometer was considered as 
being the likely vehicle of transmission, for 
the remainder were used in common for all 
patients with or without glaucoma, and the 
latter did not become infected. This tonome- 
ter was used for all patients with glaucoma 
and was sterilized after use by swabbing with 
alcohol. 

The dates of attendance together with in- 
formation on the physicians making the ex- 
amination, the use of the tonometer, appear- 
ance of symptoms, and the calculated time 
of infection are shown in Chart 1. The day 
when each patient was presumed to be in- 
fected was calculated by allowing for an in- 
cubation period of about five to 10 days and 
seeing how the days of attendance at the 
clinic fitted with this. 

Scrutiny of Chart 1 will show that on 
each day that a patient was presumed to have 
been infected, another patient with symp- 
toms of keratoconjunctivitis had attended ; 
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and that not only had both the infective and 
presumably infected patients been tested with 
the tonomoter, but had also been examined 
by only one of the physicians (Physician A 
on the chart). No other physician of the 
nine in the clinic was recorded as having 
examined a patient on the presumed date of 
infection. Unfortunately, it is not known in 
what order the patients were examined on 
each day. 

There are two instances where the re- 
corded notes in the patients’ charts are in- 
complete: On May 11th, when patients L. J. 
and C. J. were presumably infected, they 
were examined by Physician A but, al- 
though infective patient E. G. was present, 
it is not recorded which physician examined 
her. 

Also, with patient C. H. there is a choice 
of two possible dates of infection, giving 
alternative incubation periods of four or 17 
days. If the shorter period of time is used, 
then on the day of attendance no infective 
patient was present; but if the longer one 
is accepted, then the patient was examined 
by Physician A at a time when infective 
patient E. G. was present. It is not recorded 
that Physician A examined patient E. G., al- 
though it is understood that this quite pos- 
sibly did happen. 

The nature of the epidemic and the possi- 
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bility of the tonometer spreading the infec- 
tion was recognized late in June when five 
patients were attending at the same time with 
the disease. Further infections were pre- 
vented by the adoption of a more efficient 
method of sterilizing the tonometer. 


SEROLOGY 

Sera were obtained from four of the pa- 
tients in the outbreak (epidemic No. 1) and 
from five patients in a similar outbreak oc 
curring in another eye clinic in November 
and December, 1951 (epidemic 2). All pa- 
tients had the classical combination of signs 
—conjunctivitis without purulent discharge, 
enlarged pre-auricular glands, absence of 
pathogenic bacteria, and subepithelial opaci- 
ties after the appearance of the acute phase 
of the illness. The sera were tested for neu- 
tralizing antibodies against St. Louis en- 
cephalitis and epidemic keratoconjunctivitis 
(Sanders strain) viruses. 

Neutralization tests against the viruses of 
St. Louis encephalitis (Webster strain) and 
of epidemic keratoconjunctivitis (Sanders 
strain) were carried out using undiluted 
serum and decimal dilutions of virus accord- 
ing to the method recommended by the Neu- 
rotropic Disease Commission as quoted by 
Paul. The convalescent serum specimens 
which arrived in the laboratory in a liquid 


TABLE 2 


CONVALESCENT SERA FROM PATIENTS WITH EPIDEMIC KERATOCONJUNCTIVITIS TESTED FOR 
NEUTRALIZING ANTIBODIES AGAINST THE St. Louis ENCEPHALITIS 
AND THE SANDERS EK VIRUSES 


Corneal 
Opacities 
Present 


Epidemic | Patient 
| 


Not examined 
Not examined 


* Neutralization index. 


“Collection of Sera 
after Onset of 


(in days) 


Virus Tested 
St. Louis 
Encephalitis 
(Webster)* 


Illness | Sanders 


328 <10 
333 <10 
<10 
<10 
<10 
125 
<10 
<10 
<10 


= 
F. B. —_— <10 
I D.H. + <10 
+ <10 
A.W + <10 
a W.E.K. | + <10 
M. R. <10 
| H. E. V. | <10 
= | H.E.B. | | 10 
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state were frozen promptly and kept at 
inactivated prior to testing. Normal horse 
serum inactivated at 56°C. for 30 minutes 


until tested. These sera were not 


was employed as a control serum. 

Tenfold dilutions of a 20-percent infected 
mouse-brain suspension were made in 0.4- 
percent bovine albumen broth. Equal 
amounts (usually 0.2 cc.) of the virus di- 
lutions and undiluted serum were mixed and 
incubated in a 37°C. water bath for two 
hours. Immediately after incubation the se- 
rum-virus mixtures were placed in an ice 
water bath and held there until inoculated 
into mice. Six three- to four-week-old mice 
were inoculated per dilution, using the 
standard inoculum of 0.03 ml. Neutralization 
indices were calculated in the usual manner. 

The results of the tests are given in Table 
2. It will be seen that all were negative ex- 
cept fer one positive against St. Louis en- 
cephalitis virus. This one positive is not sig- 
nificant, for serum surveys in this area show 
that up to 20 percent of the population may 
have these antibodies,® and one positive out 
of 10 could well happen by chance. 

Discussion 

It is apparent that epidemic keratocon- 
junctivitis is still appearing in epidemic 
fashion, although the epidemics are much 
smaller than during the war years, and all 
six notified to us were centered around eye 
clinics. The outbreak reported in this paper 
demonstrates a method by which the virus 
can be maintained permanently and in a form 
that might well escape notice until events 
provide for a more widespread infection. 

The acute phase of the disease may last for 
several weeks and the likelihood of infected 
cases wandering from clinic to clinic during 
the infective acute stage or incubation period 
and spreading infection wherever circum- 
stances are favorable provides a real danger 
to ophthalmologists and their patients. 

A particular hazard arises in the large 


clinics, to which patients are sent by oph- 
thalmologists for special consultations, for 
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should infection be transmitted at such a 
central point, secondary foci might appear 
in smaller clinics throughout the country. 

In addition, several hundreds of cases of 
acute conjunctivitis were discovered that clin- 
ically were indistinguishable from epidemic 
keratoconjunctivitis except that 
failed to develop in the cornea. The diagnoses 
of these cases pose a difficult problem for, in 
past epidemics, many apparently genuine 
cases failed to produce opacities. It is not 
known if these are examples of epidemic 
keratoconjunctivitis without opacities or 
caused by some as yet unidentified virus. 
Further viral cases 
urgently required. 

The findings of the present study would 
suggest that St. Louis encephalitis virus was 
not involved in the cases of epidemic kerato- 
conjunctivitis found in the study area. Neu- 
tralizing antibodies against this virus can be 
readily demonstrated in a case of St. Louis 
encephalitis by the end of two months, and 
their absence except in one instance in the 


opacities 


studies on these are 


present series of cases can be considered 
significant. The one positive serologic test is 
of little significance since it is likely to hap 
pen by chance in testing any group of 10 sera 
from persons in the Midwest. 

The failure to 
against the Sanders EK virus is of less sig- 
nificance, since less is known about how the 
antibodies against these viruses fluctuate 
during and after a human infection. How- 
ever, the studies that have been reported state 
that high titer antibodies against the EK 
virus can be found up to 10,000 neutralizing 
doses two or three months after the onset 
of the disease’** and, if the present cases 
had been caused by this virus, antibodies 
should have been found at least in Epidemic 
2. It is possible that there is more than one 
epidemic keratoconjunctivitis virus and that 
the cases described in this paper were caused 
by another such virus not yet isolated. 


demonstrate antibodies 


SUMMARY 


1. Epidemic keratoconjunctivitis is still 
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occurring, and six small epidemics, all cen- 
tered around eye clinics, were found. 

2. In one epidemic, the infection was 
maintained in patients with glaucoma for 
many weeks by transmission from patient to 
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patient, probably by a tonometer. 

3. Serologic studies showed no relation 
between the disease in two epidemics and St. 
Louis encephalitis and the Sanders EK virus. 
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SURGICAL CORRECTION OF SPASTIC SENILE 
ENTROPION: A NEW METHOD* 


DanieL B. Kirsy, M.D. 
New York 


The multiplicity of procedures and meth- 
ods for the relief and cure of spastic senile 
entropion indicates the difficulty of the con- 
dition. The unsatisfactory results which are 
obtained when any one method or operation 
is applied routinely prove that the patient 
who has spastic senile entropion must be 
treated as an individual and the appropriate 
treatment and surgery applied. 

It has been my observation that in many 
of the patients in the senile age group who 
suffer from spastic entropion, there is pres- 
ent also a flaccidity and apparent elongation 
and relaxation of the lower lid which is due 
undoubtedly to degeneration of the previ- 
ously dense elastic and fibrous tissue ele- 


* Presented at the 88th annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1952. 


ments. It is definitely not the redundancy of 
skin alone which is at fault. In the presence 
of irritation or inflammation, entropion may 
develop through spasm or even through the 
normal action of the orbicularis muscle. 

By removal of the irritation or a cure of 
the inflammation and by shortening and tens- 
ing the lower lid, the condition of so-called 
spastic senile entropion has been overcome 
and cured in all of the cases in which the 
procedure to be described has been indicated 
and applied. It is to be admitted that further 
degeneration may occur and that, if degener- 
ation is coupled with irritation or inflamma- 
tion, the entropion may well recur. 


BACKGROUND 


It is interesting to describe the develop- 
ment of the recognition of the principle and 
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the application of the surgical procedure. I 
was associated with John Wheeler and knew 
of his transplantation of fibers of the orbicu- 
laris muscle for the correction of spastic sen- 
ile entropion. I had also seen him use an op- 
erative procedure to shorten and narrow the 
palpebral fissure for relief of the bulbar ex- 
posure due to proptosis in cases of exoph- 
thalmic thyroid disorders. I had used the 
Kuhnt-Szymanowski' operation for relief 
of the great flaccidity of the lower lid in cases 
of seventh cranial nerve paralysis. I found 
that the latter condition could just as well be 
relieved by a much simpler shortening and 
tensing of the lower lid. 

After recognition of the principle of senile 
degeneration as the cause of the elongation 
and flaccidity of the lower lid, it was simple 
to postulate that the orbicularis, instead of 
causing the lower lid to hug and conform to 
the convexity of the globe, might well roll its 
margin inward. I applied a simple method of 
resecting and advancing the deep lateral 
tissues of the lower lid in such cases and 
succeeded in the correction of the spastic 
senile entropion. 

The dissection is similar to that used by 
Wheeler in his preparation of the lower 
lid in his exophthalmic cases, but the 
palpebral fissure is not shortened or nar- 
rowed. 


IDEAL OPERATION FOR RELIEF OF ENTROPION 


Spaeth? was right when he postulated the 
necessary factors for an operation for en- 
tropion : 

1. It must relieve the faulty position of the 
cilia. 

2. It must prevent the subsequent recur- 
rence of the faulty position. 

3. It must do this with the least amount 
of disfigurement. 

It will be shown that this new procedure 
conforms to these postulates. 


LIMITATION OF DISCUSSION 


The various types of entropion must first 
be differentiated. Those due to cicatrices, to 
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contraction, or to deformity, whether de- 
velopmental or acquired, will not be dis- 
cussed here. The condition of spastic en- 
tropion associated with psychosomatic dis- 
orders or with various forms of irritation 
and inflammation of the ocular structures 
will not be considered. 

This paper is limited to the condition 
known as spastic senile entropion, to the pro- 
cedures which have been or may be applied 
to it, and to this new procedure which has 
been successfully used. 


SPASM OF THE ORBICULARIS 


Meek® and McCool and others are in ac- 
cord that there is a definite spastic action of 
the orbicularis as a basic factor in the pro- 
duction of the entropion. Meek analyzed Mc- 
Cool’s ideas as follows: 


He stated that the palpebral fibers of the orbicu- 
laris oculi muscle form arcs, the concavity of which 
is pointed in two different directions. One type of 
curvature surrounds the palpebral fissure and di- 
rects its concavity toward the fissure; the other 
type of curvature is caused by the fibers being 
molded to the eyeball with the tarsus. The con- 
cavity of this type is directed toward the eyeball. 
With deficient support of the free border of the 
eyelid and an excess of skin on the lower lid, 
contraction of the palpebral fibers of the orbicularis 
oculi muscle takes place, and what was formerly 
an arc becomes the chord of an arc. The fibers 
exert a double action, narrowing the palpebral fis- 
sure and pressing the tarsus against the eyeball. 
Either action may cause entropion. 

This pressure against the eyeball is the more 
important because the lower lid is in perfect con- 
tact with the eyeball only so long as the eyeball 
gives proper support. When there is enophthalmos, 
an empty socket, a small eyeball or lack of orbit 
fat, as is seen in senile persons with sunken eyes, 
the free edge of the lid receives insufficient support 
posteriorly and the tarsus may bend in or out, giv- 
ing rise to entropion or ectropion. The character 
of the skin is important because a large amount of 
loose, wrinkled, and readily displaceable skin con- 
tributes to the formation of the entropion. A 
healthy, firm skin with good tone will not readily 
give way. 

It is important to note that many have 
written of the redundancy of the skin in 
those cases, but none have described the 
flaccidity and elongation of the previously 
dense elastic and fibrous tissue elements of 
the lower lid. 
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I agree with the other points in the dis- 
cussion, but would add that it may only be 
the normal or ordinary action of the orbi- 
cularis that may, under the conditions given, 
produce the entropion. I agree also that the 
condition when once formed may appear to 
be due to spastic muscular contraction. 

My impression may be repeated here, that 
it is the flaccidity and elongation of previ- 
ously dense fibrous and elastic tissues of the 
lower lid in the condition of senile degenera- 
tion which permits the normal or the spastic 
action of the orbicularis to produce the en- 
tropion. 


LITERATURE ON CORRECTION OF SPASTIC 
SENILE ENTROPION 


Celsus-Hots procedure. Perhaps the old- 
est procedure is that of Celsus.* It was modi- 
fied by Hotz.* They excised lower lid skin 
and some orbicularis muscle fibers, then 
united the edges of the skin with sutures, 
thus producing traction on the lid margin. 

Temporizing methods of treatment. These 
are valuable since the relief of irritation or 
the treatment of inflammation may effect a 
cure, The use of various adhesives, collodion, 
tapes such as scotch or waterproof zinc oxide 
adhesive tape, afford temporary relief. I see 
no reason for the removal of cilia in any 
ordinary cases of spastic senile entropion. 

Injection of procaine and alcohol. Many 
surgeons have used the temporary expedient 
of procaine, while others, notably Hughes,” 
have used alcohol injections into the muscle 
and nerve fibers. 

Benedict*® thought that the blepharospasm 
was due to irritation in the region of the 
trigeminus or to essential irritation of the 
central nervous system. He advocated injec- 
tion of alcohol for the short duration therapy. 
He also tried section of the peripheral 
branches of the facial nerve. He preferred 
the alcohol injection and found that the best 
place to inject it was in the region of the 
parotid plexus. 

Section of seventh cranial nerve branches. 
This has been done, the exposure being made 
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by dissection just anterior to the ear, the 
nerve bundles being found in the anterior 
border of the parotid gland. I would not 
recommend this procedure for spastic senile 
entropion. 

Traction by sutures. Sutures have been 
used for traction upon the lid and its mar- 
gins. The most widely copied method for the 
correction of spastic entropion is that of 
Gaillard. Curved needles are inserted two 
to three mm. below the lid margin to run be- 
neath the skin and emerge near the inferior 
orbital margin. They are tied over gauze or 
rubber to help produce tension and even ever- 
sion. 

Snellen’® passed the sutures from the con 
junctival surface near the lower cul-de-sac, 
through the tissues of the lid to emerge near 
the margin just below the line of lashes. 
Tying the sutures everted the lid margin. If 
the sutures are left in for quite a period of 
time, they induce cicatricial bands which by 
their contraction help in the permanent cure 
of the entropion. 

MacDonald" used a Michel metal clip on 
the lower lid skin beyond the outer canthus 
so that the orbicularis muscle contraction 
may not invert the lid. He reported that only 
one of his cases required surgical treatment 
later. 

Cautery puncture. Ziegler™* found that 
contraction of the lid tissues could be in- 
duced by multiple cautery punctures made 
through the lower lid skin. Wheeler’® used 
this method for quite a while, urging that a 
second line of punctures be made below the 
first, thus inducing vertical rather than 
lateral cicatricial band contraction for the 
more efficient correction of the condition by 
this method. 

Graefe operation. Graefe" and others rec- 
ognized, as did Celsus and Hotz before them, 
the redundancy and flaccidity of the tissues 
of the skin of the lower lid in cases of 
spastic senile entropion and reiterated the 
principle of resection of the skin for its cor- 
rection. None of them brought out the prin- 
ciple of the degeneration of the dense fibrous 
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and elastic tissue being the particular rea- 
son for the development of the spastic senile 
entropion. They all laid emphasis on the re- 
laxed skin and the orbicularis spasm. 

Meller’s technique. Meller™ practiced the 
Graefe operation. He excised a triangular 
piece of skin of the lower lid. His first in- 
cision was three cm. long and placed three 
mm. below the lid margin. Two other in- 
cisions ran downward from either side of 
the central area of the first incisions to form 
a triangle of skin which was excised. The 
lateral skin was slightly undermined and the 
edges joined. 

Imre’s technique. Imre™ modified the 
Celsus-Hotz procedure by adding the ex- 
cision of a triangular piece of skin extend- 
ing down from beneath the lateral canthus. 

Duverger’s technique. Duverger"’ excised 
an elliptical piece of skin from below the lid 
margin and added the excision of a triangu- 
lar area beneath the lateral canthus, but did 
not join the areas as did Imre. 

Blaskovics’s technique. Blaskovics'* made 
a more extensive dissection and undermining 
than Imre did. He placed the excision of the 
triangular area of skin further temporal- 
ward. 

Poulard and Poshikov. Poulard’®® and 
Poshikov® first did a lateral canthotomy, 
then they sectioned the lateral canthal liga- 
ment. They excised four mm. of the skin of 
the lid margins of the lower lid and two mm. 
of the upper lid and joined the cut edges, 
thus correcting the entropion, but needlessly 
shortening and narrowing the palpebral 
fissure. 

Lateral canthoplasty. Vogt** applied a dif- 
ferent principle, that of aiming to turn the 
lower tarsal plate into a better position by 
dividing the lateral canthus freely, carrying 
the incision to the lateral wall of the orbit. 

He then passed a suture through the skin 
of the upper lid to emerge about the middle 
of the cut surface from whence it passed 
through the conjunctival surface of the lower 
lid, finally coming out about the middle of the 
lower lid cut. Tying the suture everted the 


tarsal plate as well as the lower lid. 

Tarsectomy. Kuhnt as reported by Meek* 
practiced lateral tarsectomy to relieve a de- 
formed position of the tarsus. This would 
be in order in certain cases of cicatricial 
entropion, but would have no place in the 
correction of spasti¢ senile entropion. 

Transplantation of the orbicularis muscle 
fibers. Wheeler®* initiated the principle of 
transplantation of the orbicularis for the cor- 
rection of spastic senile entropion. Hughes** 
and Meek* modified it in practice. 

Wheeler’s first technique consisted in the 
dissection of two opposing bands of orbicu- 
laris muscle four to five mm. wide from a 
division in the central area of the lower lid, 
then the overlapping of these muscle bands 
by a mattress suture. 

In his second technique he dissected up a 
band on the orbicularis muscle, left it fixed 
at the median position, freed it in the lateral 
area, then stretched or tensed it and brought 
it upward and outward and over the lateral 
orbital margin, to be attached to the perios- 
teum slightly superior and lateral to the 
orbital tubercle. 

Hughes made a dissection in every way 
similar to that of Wheeler’s second tech- 
nique, but transplanted the strip of muscle 
down and laterally. 

Meek dissected up two tapered strips of 
orbicularis from the lateral ends, leaving the 
central area of each strip attached to the un- 
derlying tissues. He then transplanted the 
tips of each strip downward, the one nasally, 
the other temporally, suturing them loosely to 
the anterior surface of the inferior orbital 
margin. Meek later decided that usually it 
is necessary to use only one of these flaps 
the correction for so obtained was ample. 

Sanchez-Bulnes,** after analyzing the 
manner in which the orbicularis muscle acts 
in the formation of the senile spastic en- 
tropion, utilized these fibers by inverting 
them. He placed a bundle of fibers from the 
pretarsal portion of the muscle behind the 
tarsus, through a hole made in the orbital 
aponeurosis. 
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Fig. 1 (Kirby). Redundancy, flaccidity, and in- 
creased length of the lower lid in a case of spastic 
senile entropion. 

PRINCIPLE OF MY NEW METHOD OF COR- 
RECTION OF SPASTIC SENILE ENTROPION 
My observations in most cases of spastic 

senile entropion, over a period of 10 or more 
years, have definitely indicated that, when 
the spastic or normal contraction of the 
orbicularis is relieved by any method, not 
only the skin but also the deeper lid tissues 
appear to be flaccid, flabby, redundant, and 
that the length of lid tissue between the fixed 
points of the medial and lateral canthi is too 
great. Because of this condition, normal or 
spastic contraction of the orbicularis tends to 
flip the lower lid inward, thus producing the 
condition of spastic senile entropion. 

When the orbicularis is paralyzed, such a 
lid tends to sag and to evert. The inturned 
lower lid of spastic senile entropion cases, 
when everted manually and pinched up be- 
tween the fingers, can be shown to be 
elongated and unduly relaxed. I have applied 
these observations in a practical manner and 


DANIEL B. KIRBY 


Fig. 3 (Kirby). Initial incisions and excision of 
the lateral portion of the lower lid margin. The 
lashes in this area are included in the excision. 


have corrected the condition in about 25 
cases, in a period of five years or more, by 
simply resecting and advancing the tissues 
of the lateral end of the lower lid. 

It cannot be argued that the severance of 
or interference the few orbicularis 
fibers involved in the procedure accomplishes 
the result. Hughes made the same observa- 
tions in regard to the elongation of the re- 
laxed lid of the senile group. It was natural 
that he should arrive at the same conclusions 
that I did, since he had the same training 
and experience. Hughes*® corrected the con 
dition by a modified Kuhnt-Szymanowski 


with 


procedure, 


TECHNIQUE 

Local infiltration, block anesthesia, or gen 
eral anesthesia may be used. 

The extent of the resection and advance- 
ment of the dense tissues of the lower lid is 


Fig. 2 (Kirby). Schematic drawing, showing re- 
lations of skin, orbiculari deep fasciae, lateral can- 
thal ligament, and lateral orbital margin. 


Fig. 4 (Kirby). Fashioning of the skin to be 
excised. 
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Fig. 5 (Kirby). Excision of skin. 


determined by the degrees of flaccidity and 
elongation of the lower lid and also by the 
degrees of the entropion (fig. 1). An idea of 
this may be obtained by pinching up the 
tissues of the lower lid, feeling not so much 
for the degree of redundancy of skin as for 
the relaxation of the dense fibrous and elastic 
tissues of the lid (fig. 2). In general, a 
change of three to six mm. in length is made. 

A rectangular piece of skin on the outer 
surface of the lower lid is removed from 
the area directly below the angle of the 
lateral canthus. The skin incisions extend 
nasally to the degree determined by condi- 
tions present. The piece of skin removed may 
measure four mm. by five or six mm. in area. 

The lid margin epithelium together with 
the lashes is then removed to a similar ex- 
tent from the canthal angle nasally (figs. 3, 4, 
and 5). The conjunctiva is dissected back, 
but not necessarily removed (fig. 6). Finally 


Fig. 7 (Kirby). Correct manner of fashioning 
the tunnel or sheath into which the tongue of tis- 
sue from the lower lid will fit. Thus only the lower 
lid is shortened and tensed. 


the tarsus is severed by a vertical cut through 
the tarsal ligament temporally. 

These four steps result in the fashioning 
of a pedunculated tongue of lid tarsal tissue 
three to four mm. vertically by five to six 
mm, laterally. Some of the length of this 
tongue may be sacrificed by resecting a few 
millimeters from its free border, although 
this is not necessary or always advisable, 
since the longer tongue affords a stronger 
union with the ligament and orbital tissues 
temporally. 

The tongue of tissue is now transplanted 
into a sheath prepared for it by slicing with 
a knife just anterior to the tarsal ligament 
and periosteum (figs. 7 and 8). Two double- 
armed 4-0 silk sutures with three-eighths 
curve needles are passed through the tongue 
of lid tarsal tissue from the inner surface 


Fig. 6 (Kirby). Splitting and excision of the conjunctiva from the inner surface. (Left) The lower 
part of the tarsal ligament is then severed from the lateral orbital margin. (Right) Scissors are used to 
sever the attachment of the tarsus from the lateral canthal ligament and to cut along the lower border, 


thus forming the tongue of tissue for transplant. 
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Fig. 8 (Kirby). Incorrect way to fashion the 
tunnel or sheath. The incision should not be carried 
higher than the angle of the lateral canthus. Thus 
shortening and narrowing of the palpebral fissure 
are avoided. 


outward (fig. 9). These are then passed into 
the dense tissues of the ligament and perios- 
teum to emerge through the skin temporally 
and to be tied over rubber plates or buttons 
(fig. 10). The course of the dissection and 
sutures is in an are following the normal 
curve of the lower lid upward and outward. 


COMMENT AND SUGGESTIONS 


The tongue of tissue as prepared for trans- 
plant should not be traumatized so that its 
vitality will not be reduced. The inner end 
of the tongue of lid tissue is carried to the 
previous outer end of the same. The only 
effect, therefore, is that of shortening and 
tensing the lower lid. It is interesting that 
this is sufficient to correct the entropion 


Fig. 9 (Kirby). Two double-armed 4-0 silk su- 
tures are passed through the tongue of lid tissue, 
then into the preperiosteal tissue sufficiently lateral 
to the orbital margin, then out through the skin. 


. KIRBY 


Fig. 10 (Kirby). Tongue of tissue from the 
lower lid advanced into the tunnel or sheath, 
anchored, and sutures tied. The skin edges are 
united with 6-0 black-silk sutures. 


without further procedure. 

It is usually not necessary to resect skin to 
any greater extent than described. There is 
no puckering or deformity. There are cases 
in which the redundant skin, for cosmetic 
reasons, may be resected, but this is not 
necessary for the correction of the entropion. 
Caution is urged in the removal of skin and 
orbicularis in any case, since permanent ever- 
sion may easily develop. 

It is important to refer back to Wheeler’s 
use of a similar tongue of lid tissue in the 
correction of the widened and elongated 
palpebral fissure of exophthalmos. It is im- 
portant to note that in my new application 
of this technique the palpebral fissure is not 
narrowed or shortened as it was in the 
Wheeler procedure. Wheeler inserted the 
tongue of lid tissue into a sheath prepared 
by dissection and splitting of the lateral por- 
tion of the upper eyelid anterior to the 
canthal ligament, thus advancing the position 
of the lateral canthal angle. 

A further indication for the use of this 
new procedure. This technique may be used 
as an additional and desirable method of cor- 
rection of the flaccidity and elongation of 
the lower lid found in cases of persistent 
seventh cranial nerve paralysis. 


RESULTS 


In the 25 cases in which this procedure has 
been used over a period of five or more 
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years, all were successful on the first attempt 
except three. The latter were not failures, 
since in the recurrence of the entropion it 
was noted that there was residual uncorrected 
lid flaccidity and elongation, and it was pos- 
sible to remedy this by a second and similar 
surgical procedure. The balance of the cases 
remained corrected by the first operation. In 
some of these, previous palliative and other 
operative procedures had failed. 


DiscussION 


Senile degenerative flaccidity and elonga- 
tion of the low lid is disclosed to be the very 
basis of the development of spastic senile en- 
tropion. The actual exciting factor and the 
spasticity of the orbicularis muscle may be 
simply coincidental at the particular time that 
the entropion develops. 

The principles of many of the procedures 
used in the correction of this condition in- 
volve traction as by tape, sutures, clamps, 
production of cicatrices, resection of skin 
and orbicularis, change of position of the 
tarsus, transplantation, and change of direc- 
tion of orbicularis muscle. Most of these op- 
erations act by the production of traction 
on the lid margin. 

I have advocated shortening and tensing 
of the dense, deeper tissues of the lid, thus 
correcting the flaccidity and elongation of the 
degenerated lid tissues of the elderly or senile 
group of patients in which this condition de- 
velops. 

It is not my intention to urge the use of 
this new procedure alone for all of these 
cases, since other surgeons have been suc- 
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cessful with the various procedures which 
have been reviewed. I offer it, however, as 
an addition to their armamentarium, since 
it most aptly applies the evident principles 
of removal of degenerated redundant and 
flaccid tissues, thereby tensing the lid and 
correcting the entropion. 

I do urge that, when flaccidity, elongation, 
and relaxation of the lid is found in cases of 
spastic senile entropion, this new procedure 
be given precedence for its corrective quality. 
It fulfills the criteria set up by Spaeth and 
it has been found effective in cases in which 
other procedures were unsuccessful. 


SUMMARY 


A new principle as the cause of spastic 
senile entropion has been presented—in that 
it is senile degeneration of elastic and fibrous 
tissues of the lower lid which produces 
flaccidity and elongation of the lid and per- 
mits the development of spastic senile en- 
tropion by the spastic or even by the normal 
action of the orbicularis upon the slightest 
irritation or inflammation. 

A new procedure, consisting in the resec- 
tion of the dense tissues of the lower lid and 
their advancement temporally over the 
canthal ligament and lateral orbital margin 
to shorten and tense the lower lid, has re- 
sulted in the correction of spastic senile en 
tropion with a great percentage of success. 

The procedure may also be used in cases of 
flaccidity and elongation of the lower lid due 
to persistent seventh cranial nerve paralysis. 
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CATARACTS IN GALACTOSEMIA* 


Jerry Jonnson, M.D. 
Maxwell Air Force Base, Alabama 


Galactosemia or galactose diabetes is a rare 
congenital abnormality characterized by a de- 


rangement in the metabolism of galactose. 
Galactose and glucose are the monosaccha- 
rides resulting from the breakdown of lac- 
tose. The cause of this disorder is obscure 
but presumably is due to some primary 
hepatic defect. The onset is in the first weeks 
of life with considerable variation in sever- 
ity. 

The outstanding features of the syndrome 
are: cataracts, hepatomegaly, splenomegaly, 
failure to gain weight, and reducing sub- 
stance in the urine. Frequently associated 
phenoma are persistent icterus, anemia, 
lethargy, absence of deep reflexes, mental re- 
tardation, and a familial tendency. The diag- 
nosis may be definitely established by isola- 
tion of the phenyl osazone of galactose from 
the urine. 


REVIEW OF LITERATURE 


The first case of galactose diabetes was 


*From The Departments of Ophthalmology and 
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reported by von Reuss' in 1908. His pa- 
tient was a child who had hepatospleno- 
megaly and galactosuria. The child died when 
eight months of age. Autopsy revealed he- 
patic cirrhosis. The author felt the cirrhosis 
was due to alcohol, since the child had been 
fed cognac daily. 

Many feel that the first acceptable report 
of this syndrome was made by Goppert? in 
1917. His patient was two and one-half years 
of age when first seen and had hepatomegaly, 
retarded growth, and galactosuria. Two sib- 
lings had died in the first two months of life 
with icterus and hepatomegaly. Another sib- 
ling, age six years, was known to have 
hepatomegaly. 

Fanconi,’ in 1933, reported a nine-year-old 
child with mild galactosemia. He was but 
slightly underdeveloped and his liver was not 
enlarged. This child and two otherwise nor- 
mal siblings had zonular cataracts; there- 
fore, this may not be a true example of cata- 
ract associated with galactosemia. 

In 1935, the first case in American litera- 
ture was reported by Mason and Turner.‘ 
Their original report does not mention cata- 
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TABLE 1 
REVIEW OF LITERATURE 


Author 


Year 
Reported 


Mason and Turner* 


1945 6 


1945 7 
(1946 6 
11946 


Bruck and Rapoport® 


Goldbloom and Brickman” 


Goldstein and Ennis® 1948 
1948 
1951 
1951 
1952 
1952 


Greenman and Rathbun™ 
Enns*® 

Falls, Lowrey, and Anderson™ 
Reiter and Laskey”? 
Langewisch and Bigler®* 


Johnson 1953 


11953 


* Reported by Bruck and Rapoport, 1945. 


racts, but in a personal communication to 
Bruck and Rapoport they state that their pa- 
tient did have cataracts, which were treated 
surgically. The type is not reported. 

Bruck and Rapoport® in 1945, described a 
seven-week-old infant with galactosemia and 
associated nuclear cataracts. The lenticular 
opacities resolved completely after a milk- 
free diet. 

With one exception, in all of the cases re- 
ported since 1945, cataracts have been pres- 
ent (table 1). The exception is the child 
cited by Bell and others’ in 1950. In this 
instance diagnosis was established and treat- 
ment instituted before the child was two 
weeks of age. Lenticular opacities may have 
developed had he not received prompt care. A 
sibling, a proven case of galactose diabetes, 
died at the age of eight days, without lenticu- 
lar involvement. 

There have been many reports concerning 
the metabolic aspects of galactosemia.**° Of 
special interest, however, are the reports on 
the experimental production of galactose 

In 1932, Kirby and others™ pointed out 
that there was a definite toxic effect exerted 


Age of 
Patient 


Type of : 
Cataract Course 

Slight improvement 
Surgically treated 
Complete resorption 
Slight improvement 
Slight improvement 


mo. Not reported 


Nuclear 
Lamellar 
“Central anterior 

opacity” 
Zonular 


wk. 


Complete resorption at 
age 4 mo. 

Improvement 

Complete resorption 

Unknown 

Complete resorption 

Improvement 


Nuclear 
Nuclear 
Zonular 
Zonular 
Nuclear and 
lamellar 
Nuclear 


Complete resorption 
Cortical 


Considerable improve- 
ment after 6 mo. 

Far advanced—no im- 
provement expected 


Nuclear and 
lamellar 


by galactose on epithelium of lenses cultured 
in vitro, 

Mitchell and Dodge,"* in 1935, made the 
important observation that rats fed on a 
diet containing 70-percent lactose invariably 
developed cataracts, the majority of which 
progressed to maturity. They further noted 
that the younger the rat the more rapid the 
onset of lenticular changes and that a higher 
percentage of the cataracts in younger rats 
progressed to complete maturity. 

Bellows and Chinn" demonstrated in rats 
that various hypertonic solutions injected in- 
travenously would produce cataracts within a 
few minutes, They observed that hypertonic 
solutions of intravenous saline as well as 
galactose would cause a similar transient 
opacification of the lenses. 

Mitchell felt that the lens capsule and epi- 
thelium were injured by galactose, leading 
to an increased penetration of inorganic ions. 
Bellows and Rosner™ reported that there is 
decreased permeability of the lens capsule 
caused by galactose. They show that the cal- 
cium content of a galactose cataract remains 
at a normal level until the cataract reaches 
maturity. 
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TABLE 2 
TYPES OF CATARACTS 


2-4 Months 


Over Four Months 


Age of Patients 0-2 Months 
Type of Cataract | Nu- Cor- Com- Nu- | Cor- Com- Nu- Cor- Com- 
| clear tical bined clear | tical bined clear tical bined 
Number of Cases | 0 3 o | 1 rs 


The chemical changes occurring in galac- 
tose cataracts have been studied by a number 
of investigators. Bellows’? showed that ex- 
cessive galactose causes a loss of glutathione, 
cystine, and vitamin C from the lens. Sali 
and others’® found an increase in the total 
ash content of these lenses. The sodium, cal- 
cium, sulfate, and carbonate content is in- 
creased but potassium, phosphate, and chlo- 
ride are decreased. 

It is rather remarkable that the experi- 
mental aspects of galactose cataracts were 
known several years before the lesion was 
observed in a human patient. However, once 
noted, it has become an integral part of the 
syndrome. 

CASE REPORTS 
Case 1 

History. S. J. F., a three-week old white 
girl, was admitted to the Pediatric Division 
of The University of Texas Medical Branch 


Drawing illustrating the nu- 


Fig. 1 
clear lenticular opacification seen in Case 1. 


(Johnson). 


Hospitals on January 2, 1951. The child was 
born at term on December 11, 1950. The birth 
weight was seven pounds and two ounces. 
At the age of five days she developed jaun- 
dice, which was present at the time of ad- 
mission. The infant always had a poor appe- 
tite; was very inactive; slept most of the 
time ; rarely cried; and failed to gain weight. 

This was the seventh child of healthy, 
young parents. The first three siblings were 
normal. The fourth child died when two and 
one-half months of age of unknown cause. 
However, it was known that the child had 
an enlarged liver. The fifth pregnancy re- 
sulted in twins, one of which was stillborn. 
The other died three days after birth. It is 
not known whether any or all of the last 
three siblings suffered from galactose dia- 
betes, but the history is suggestive. 

Physical examination. The patient was 
jaundiced and lethargic. She was malnour- 
ished, the weight being only six pounds and 
10 ounces. The liver was palpable six centi- 
meters below the right costal margin. The 
spleen was palpable two centimeters below 
the left costal margin. 

Ocular examination. There was an icteric 
tint to the conjunctiva. Pupils were round, 
regular, and reacted promptly to light. Extra- 
ocular movements were normal. Ophthalmos- 
copy revealed the retina and disc to be nor- 
mal and the media to be clear except that the 
lenses had nuclear opacities. These were 
very early, being areas of hyperrefractility 
accentuating the nuclear areas (fig. 1). 

Laboratory data. Repeated urinalysis re- 
vealed 4+ reducing substance, which was 
identified as pure galactose.* The blood sugar 
was 124 mg. percent, one half of which was 
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galactose. Oral and intravenous tolerance 
tests revealed a marked galactose intolerance. 

Course. Milk was withdrawn from the diet 
and a soy-bean formula substituted. On the 
fifth day of milk-free feedings there was no 
reducing substance in the urine and the spleen 
was no longer palpable. Within two weeks the 
lenticular opacities had cleared completely 
and the liver was no longer palpable. The 
child was discharged from the hospital in 
good condition. 

She was readmitted on February 12, 1952, 
after having been kept on the milk-free soy 
bean formula during the past year. She was 
in excellent health. Neither the spleen nor 
the liver were palpable and both lenses re- 
mained perfectly clear of opacification. 


Case 2 


History. K. L. W., a four-month-old white 
girl, was admitted on February 7, 1952. She 
was born at term on October 10, 1951. Birth 
weight was nine pounds and seven ounces. 
The pregnancy and delivery were normal. 
At the age of one week she became jaundiced 
but this persisted for only five days. The 
child had been irritable; had been a feeding 
problem ; had failed to gain weight ; had had 
vomiting and diarrhea; and was referred 
here with the probable diagnosis of Von 
Gierke’s disease, which had been suggested 
from liver biopsy. The referring physician 
had used insulin in low dosage in an effort to 
control persistent glycosuria. However, each 
injection of insulin precipitated a hypo- 
glycemic reaction. 

The family history revealed that a sister 
born in 1946 had died at the age of seven 
weeks. She was known to have had hepa- 
tomegaly. A brother born in 1949 remains in 
excellent health. 

Physical examination. The infant was 
lethargic and malnourished. The weight was 
nine pounds and 12 ounces. The abdomen 


* Chemical determinations performed by A. A. 
Ormsby, associate professor, Department of Bio- 
chemistry, University of Texas Medical Branch. 
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Fig. 2 (Johnson). Drawing illustrating the cortical 
lenticular opacification noted in Case 2. 


was protuberant. The liver was palpated 
almost down to the level of the umbilicus. 

Ocular examination. External examination 
was negative. The pupils were round and 
equal and reacted normally to light. Extra- 
ocular movements were normal. Ophthal- 
moscopy revealed bilateral cortical cataracts 
with clear nuclear areas (fig. 2). 

Laboratory data. Urinalysis showed 2+ 
albumin and 2+ reducing substance, which 
was identified as galactose. The galactose 
tolerance test was positive, revealing a sus- 
tained elevation of the blood and urine 
levels of galactose. A liver biopsy proved a 
moderate hepatic cirrhosis. 

Course. The patient was placed on milk- 
free feedings. On the fifth day the urine was 
free of all reducing substance and the child 
was much more alert. 

At the time of discharge, on February 23, 
1952, the child was much improved. The 
liver had receded to but four centimeters 
below the right costal margin. However, 
there had been no appreciable change in the 
lenticular opacities. 

The patient was reéxamined on September 
9, 1952. At that time her general status was 
much improved, although the liver was still 
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Fig. 3 (Johnson). Drawing illustrating the nuclear 
and lamellar lenticular opacification noted in Case 3. 


palpated at about the same level. The lenticu- 
lar opacities were markedly improved, there 
being only a thin line of hyperrefractility in 
the periphery. 


Case 3 

History. W. H., a one-year-old white boy, 
was admitted on March 31, 1952. Pregnancy 
and delivery were normal. The birth weight 
was eight pounds. On the fourth day of life 
jaundice developed and persisted for six 
weeks. The baby was breast fed and had 
nursed well but had failed to gain weight. 
At six months of age hepatosplenomegaly 
was found. He had been given repeated blood 
transfusions and was on a high vitamin in- 
take when admitted to the hospital. This was 
the only pregnancy and there was no history 
of familial diseases. 

Physical examination. The patient was 
lethargic and malnourished The weight was 
11 pounds and eight ounces. The abdomen 
was distended; the liver was palpable at the 
level of the umbilicus; and the spleen was 
palpated four centimeters below the left 
costal margin. 

Ocular examination. External examination 
was normal. The pupils were normal in size 
and reaction. The extraocular movements 


were normal. Ophthalmoscopy revealed bi- 
lateral dense white nuclear opacities as well 
as spoke-shaped peripheral cortical opacities. 
These lens changes obscured the details of 
both fundi. 

Slitlamp study showed that all layers of 
these lenses were infiltrated with tiny white 
opacities, which were closely packed together 
to form the peripheral cortical or lamellar 
spokes (fig. 3). 

Laboratory data. The urine was consis- 
tently positive for reducing substance, which 
was identified as galactose. Developmental 
studies showed the child to be at a two-to- 
three-month level. A pneumoencephalogram 
revealed marked cortical atrophy of the 
brain. 

Course. The patient was placed on milk- 
free feeding and discharged from the hos- 
pital before any changes could be noted other 
than an improved alertness. It is not ex- 
pected that there will be any degree of im- 
provement in the lens opacities or in the pa- 
tient’s overall condition. No follow-up ex- 
amination has been possible. 


DISCUSSION 


These three patients with proven galacto- 
semia had three different types of cataracts. 
One was nuclear; one was cortical; and one 
patient had both nuclear and cortical opaci- 
ties. A review of the types of cataracts listed 
in Tables 1 and 2 shows no definite correla- 
tion between the type of lenticular change 
and the age of the patient. However, from 
Table 2 it is suggested that nuclear cataracts 
are more likely to occur in the younger pa- 
tients. Here we observe that three of the four 
patients with nuclear cataracts only were two 
months of age or less. 

From Table 1 we note that five of the 13 
reported cases of cataracts associated with 
galactose diabetes have resolved completely 
on milk-free feedings. The oldest one of 
these five patients was two and one-half 
months of age. 

It may not be stated dogmatically but one 
can certainly say that removal of milk from 
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the diet before the third month of age is im- 
perative for the prevention of irreversible 
lens changes. This is one of the few condi- 
tions in which human milk is probably more 
harmful than cows’ milk in infant feeding, 
the reason being that human milk has a 
carbohydrate content of about 7.0 percent as 
compared with about 4.5 percent carbo- 
hydrate content of cows’ milk. The carbo- 
hydrate of all milk is lactose. 

The similarity of the human cataracts to 
the experimental galactose cataracts has been 
pointed out by Reiter and Lasky.** Galactose 
has been of utmost importance in experi- 
mental ophthalmology, because, as is pointed 
out by Bellows,” it is the only cataractogenic 
agent that will consistently and rapidly 
cause cataracts. The other agents are far less 
reliable and take much longer in most in- 
stances. 

The third case in this report showed tiny 
punctate opacities scattered throughout all 
layers of the lens and grouped together in 
condensed masses to form the lamellar por- 
tion of the cataracts. This confirms the previ- 
ously observed fact that the lenticular 
changes are often composed of such tiny 
punctate opacities. 

In the first two cases presented herein, 
there is an extremely suggestive history of 
galactosemia in other members of the sib- 
ship. The last patient was an only child. All 
of the parents were in good health. Perhaps 
further knowledge regarding this interesting 
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syndrome will be forthcoming with the gen- 
eration descended from the patients with 
these known controlled cases of galactose 
diabetes. None of the patients in American 
literature are old enough to have families of 
their own. 

It would be well for all ophthalmologists, 
when examining an infant with cataracts of 
uncertain etiology, to insist that an examina- 
tion of the urine for reducing substances be 
performed in order that this rare syndrome 
may not be overlooked. 


SUMMARY 

1. The literature is reviewed regarding 
galactose diabetes in human subjects and 
galactose metabolism in experimental ani- 
mals, 

2. All of the known cases of cataracts as- 
sociated with galactose diabetes have been 
reviewed. 

3. Case reports of three new cases of 
galactose diabetes with cataracts are pre- 
sented. These are infants aged three weeks, 
four months, and one year. Each child has an 
entirely different type of cataract. 

4. The importance of early diagnosis based 
on cataracts, hepatosplenomegaly, retarded 


growth, and the presence of reducing sub- 


stance in the urine is noted. 

5. The essentiality of treatment, by re- 
moving milk from the diet, before the third 
month of life is stressed in order to prevent 
irreversible lens opacification. 
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OPHTHALMIC MINIATURE 


On Cataract 


I tell you that there are seven kinds of cataract, four of them curable 
and three incurable. 

First of all let us talk about the curable varieties, and distinguish well- 
defined sorts from the doubtful. 

The first of the curable cataracts looks like the purest white chalk. The 
second is bluish-white and is due to errors of diet causing excretions 
from the stomach. These are carried to the brain, thence to the eye, where 
they cause the disease. The third kind is also bluish-white and it is caused 
by severe headache, such as migraine, by excessive cold, too much worry, 
wailing and weeping, and similar troubles. The fourth variety of curable 
cataract is of a yellowish cast and arises from excessive drinking and eat- 
ing, from the pain and complications of childbirth, and from the melan- 
cholic humor. 

Benevenutus Grassus of Jerusalem, 
De Oculis Eorumque Egritudinibus et Curis, 
translated by Casey A. Wood, 1929. 


NARROW-ANGLE GLAUCOMA 


EFFECT OF MIOSIS ON THE NARROW-ANGLE MECHANISM AND INTRAOCULAR PRESSURE 


Orto Barkan, M.D. 
San Francisco, California 


CASE HISTORY 

The following case report illustrates the 
effect of the mechanical causal factors (size 
of the pupil, seclusion, and bombé of the 
iris) on closure and opening of the angle of 
the anterior chamber in narrow-angle glau- 
coma. 

Mrs. A., aged 57 years, was first seen by 
her oculist in April, 1946. She gave a history 
of having suffered occasional pain and 
slightly blurred vision of the right eve three 
years previously. The tension was: R.E., 
65 mm. Hg; L.E., 22 mm. Hg (Schi¢tz). A 
diagnosis of chronic glaucoma, right eye, was 
made. Pilocarpine was prescribed three times 
daily for the right and once daily for the left 
eye. The tension was reduced to: R.E., 32 
mm. Hg; L.E., 22 mm. In August, 1946, the 
medication for the left eye was discontinued. 
Pressure in the right eye continued at this 
level until March, 1948, when it could no 
longer be controlled by miotics. Tension was 
then right eye 40 mm. Hg (three hours after 
the instillation of Carcholin) ; left eye 30 
mm. Hg (without the use of miotics). Ex- 
cavation of the optic disc with a correspond- 
ing field defect had developed in the right 
eye. 

In April, 1948, the patient was seen by 
me in consultation. The eyes were pale and 
had never been congested. The corneal di- 
ameters measured 11.75 mm. in the hori- 
zontal meridian in each eye (normal = 11.5 
mm.). The axial depth of the anterior cham- 
ber was 1.3 mm. in each eye by direct (un- 
corrected) readings from the Ulbrich drum, 
measured from the vertex of the cornea to 
the margin of a pupil 2.0 mm. in diameter. 
This is rather shallow, the average for the 
normal eye being 2.0 mm. 

Diameter of the pupils was: R.E., 
mm. (the last drop of Carcholin had been 


2.25 


instilled four hours previously) ; L.E., 1.75 
mm. (no miotics had been used). The pupil 
of the left eye did not react to light or to 
convergence. It dilated to 2.25 mm. following 
instillation of 10-percent cocaine, indicating 
that the dilator was functioning and that 
there were no posterior adhesions. There was 
a small Krukenberg spindle in each eye. 

The patient stated that the pupil of the 
left eye had always been small. History and 
physical examination were negative. No 
spinal puncture had ever been done. 

Ophthalmoscopic examination showed ex- 
cavation of the optic nervehead to the rim in 
the right eye and a normal optic disc with 
small physiologic excavation in the left eye. 
The visual field was contracted on the right 
eye and normal on the left. 

Gonioscopic examination showed bombé 
of the iris and markedly narrow angles in 
both eyes. The opening to the angle was 
slightly narrower in the right eye and it was 
closed over a part of the upper circumfer- 
ence. There appeared to be little, if any, clos- 
ure in the left eye. Iridectomy was advised. 

On April 22, 1948, a peripheral iridectomy 
ab externo was performed on the right eye 
by her oculist. A fistulizing bleb developed 
which has normalized the pressure up to the 
present time. The pressure of the left eye has 
always been normal without the use of mi- 
otics. 

At the time of the last examination on 
April 23, 1953, the pressure was: R.E., 18 
mm. Hg; L.E., 32 mm. Hg (Schi¢gtz), with- 
out miotics. The axial depth of the anterior 
chamber had deepened in the right eve from 
1.3 mm. to 2.0 mm.; the left was unchanged 
at 1.3 mm. 

Gonioscopy of the right eye showed the 
iris to be in a flat plane with some circular 
furrows. The bombé had collapsed. The angle 
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was widened in and adjacent to the area of 
the coloboma. It was only very slightly 
widened in other areas, evidently because ad- 
hesions had formed postoperatively—the re- 
sult of an ab externo fistulizing incision 
which delayed reformation of the chamber 
and angle. 


DISCUSSION 


In a case of recently uncontrolled narrow- 
angle glaucoma in the noncongestive phase, 
there was difficulty in producing miosis of 
less than two mm. and of controlling the ten- 
sion in the right eye. There was a spastic 
miosis of unknown etiology, perhaps con- 
genital, in the left eye. The pupil was 1.75 
mm. in diameter and was rigid. The tension 
of the left eve has generally been within nor- 
mal limits without the use of miotics. The 
optic dise and visual fields were normal. 

The axial depth of the anterior chamber 
was equal and unusually shallow in both eyes. 
However, the bombé was greater and the 
angle slightly narrower and partially closed 
in the right eye. The increased pressure in 
the right eye appeared to be the result of 
closure of the angle in part of the upper cir- 
cumference. In both eves the same predis- 
posing factor, shallowness of the axial cham- 
ber depth, was present in measurably equal 
degree. This shows how critical the effect of 
the slightest change in size of the pupil can 
be in the presence of a predisposing iris 
bombé and narrowing of the angle. 

The constant spastic miosis in the left eye 
which was greater than that which was ever 
achieved in the right eye by miotics had evi- 
dently kept the angle open sufficiently to pre- 
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vent closure of the angle, rise of pressure, 
and damage to the optic nerve. 


CONCLUSION 

A rise of pressure was prevented in the 
left eye by a spastic miosis of unknown 
etiology. In the right eye the miosis achieved 
by drops was never as great as that of the 
left eye without drops. The pressure in the 
right eye could not be controlled by miotics 
and operation was necessary. The course of 
events in the two eyes supports the view of 
the mechanical origin of increased pressure 
in primary narrow-angle glaucoma.” 

It might be maintained that the disturb- 
ance of innervation which caused the miosis 
in the left eye might also have caused a 
change in the secretion of the intraocular 
fluid or in the vascular supply of the ciliary 
body, thereby affecting the pressure of the 
eye. There is, however, no evidence to sup- 
port this view and it would appear to be an 
unlikely explanation. On the other hand, 
there is a great deal of evidence to support 
the view that the size of the pupil was a criti- 
cal mechanical causal factor in this case of 
narrow-angle glaucoma.*~* 

Lagrange and Daltaer® reported in 1926 
that a tabetic miosis of long duration had had 
no influence on the course of “chronic glau- 
coma.” However, it appears that they were 
dealing with chronic wide-angle (noniris- 
block) or “simple” glaucoma in which the 
size of the pupil in itself is known to have 
no demonstrable effect upon the intraocular 
pressure,*-* 
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CONTAMINATION OF EYE MEDICATIONS: PRACTICAL 
METHODS OF PREVENTION 


J. H. Kine, Jr., Cor. (M.C.)* 
Washington, D.C. 


The role of contaminated eye medications 
as a cause of primary infections in the eyes 
of unsuspecting patients and in adding sec- 
ondary infections to patients seeking eye 
treatment is well known. Although tragic re- 
sults may ensue, the importance of such 
contaminations is not generally realized by 
many ophthalmologists. The medicolegal im- 
plications are only outweighed by considera- 
tion for the patient’s vision. 

The purpose of this paper is to offer sev- 
eral means of preventing contamination, 
some of which have not previously been re- 
ported in the literature. 


INFECTION BY CONTAMINATION 


The transference of infection from one 
patient’s eyes to those of another, or to them- 
selves, by the fingers of medical personnel 
is, of course, inexcusable. Physicians and 
nurses surely understand the need for hy- 
genic measures and must recognize their re- 
sponsibilities in allowing office aides, military 
corpsmen, and others to apply eye medica- 
tions or to assist in examining procedures. 
This, as well as the possibility of unsterile 
instruments, such as tonometers, will not be 
dealt with in detail here. 

An important means of transferring in- 
fection is by the use of contaminated solu- 
tions and ointments during eye examinations 
and treatments. A variety of organisms in- 
cluding pathogenic bacteria, viruses, and 
fungi have been found as contaminants. 


MEANS OF CONTAMINATION 
I. SoL_uTIoNns 
A. DruGGIst 


Contamination of solutions may occur dur- 
ing commercial manufacture, as_ recently 


* Chief, Ophthalmology Service, Walter Reed 
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proved in the case of sulfonamides and cor- 
tisone.* Others have been traced to solutions 
dispensed by hospital pharmacies and retail 
druggists. 

This may occur by preparing the original 
large stock solution in an unsterile manner or 
by contaminating the solution, stoppers, or 
bottle while transferring the solution to 
smaller bottles for dispensing. The use of 
proper preservatives may have been neg- 
lected. 

Most eye medication solutions dispensed 
by pharmacies arrive from manufacturers 
in 15-cc. bottles with a top incorporating a 
dropper, or capped and accompanied by a 
dropper in the same package. Most of these 
droppers are grossly dirty and an occasional 
pretense at cleanliness is made by enclosing 
the dropper in a loose cellophane envelope. 


B. Patient 

The usual dropper-type bottle containing 
prescribed solutions is undoubtedly contami- 
nated after a short period of use. This may 
do no harm if the medication is used by the 
same patient. We all know, however, that 
it is common practice for several members 
of a family to use a “good medicine” which 
soothes red eyes.or which has been left in 
the bathroom medicine cabinet for some time. 


C. WARD, CLINIC, OR OFFICE PRACTICE 

Contamination of eye solutions probably 
never occurs in a modern eye operating room 
which uses freshly made and sterilized medi- 
cations under aseptic conditions. The most 
common place for solutions to become un- 
sterile is on the ward dressing tray, in the 
clinic, or in a private office. The usual cause, 
and probably the sole offender, is the con- 
taminated eye dropper which has touched an 
infected eye. 

Such infection may be obvious, or the 
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patient may be a “carrier” with the offending 
bacteria or virus in the conjunctival fluids, 
or a Pseudomonas may exist on the skin of 
the eyelids. 

Less likely causes of contamination may 
occur, such as placing the dropper upon 
soiled gauze or touching the tip with the 
fingers. Contamination of the bottle top is 
also possible by leaving it open-face down on 
an unsterile surface while removing the solu- 
tion. 

Lowbury® isolated Pseudomonas aerugi- 
nosa from hospital bottles containing “dis- 
infectant” fluids used for sterilizing instru- 
ments, preparing the skin, and so forth. Con- 
taminated solutions of one-percent Cetrimide 
(a quaternary ammonium compound) were 
from bottles closed by corks, and, in some 
instances, the load of contamination on the 
cork appeared to be heavier than that in the 
fiuid. 

Lowbury feels it is probable that contami- 
nation occurred through the handling of the 
bottles rather than by deposition from the 
air. No contamination was found after 
screw-cap bottles were used to replace stop- 
pered ones, and the author quotes Nelson in 
stating that bacterial growth-promoting sub- 
stances can be derived from cork. 

The important fact is that Pseudomonas 


aeruginosa can survive in a disinfectant fluid 
such as a quaternary ammonium compound 
of high strength—a concentration many 
times higher than that employed in some eye 
solutions to maintain sterility and in solu- 
tions to sterilize eye instruments and to- 


nometers. 

Theodore’ states that there is evidence 
that these compounds may be inactivated by 
some types of rubber, because of the curing 
agents used. 

They are not advised by many authors for 
use against Pseudomonas and are not recom- 
mended in the New and Nonofficial Remedies 
published by the Council of Pharmacy and 
Chemistry of the American Medical Associa- 
tion.” It is not probable, however, that freshly 
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made solutions discarded after one use will 
be contaminated, 

Pseudomonas aeruginosa (B. pyocyaneus ) 
is the most important and major offender in 
solutions. Theodore’ cultured 26 bottles of 
fluorescein in use throughout a hospital and 
found that all of them were infected with 
Pseudomonas aeruginosa. Examination of 15 
solutions in offices of ophthalmologists re- 
vealed 10 contaminated with this organism. 

The same author quotes a report from 
another hospital where three Pseudomonas 
corneal ulcers were traced to contaminated 
solutions of eserine and saline which had 
been in use for only a short time and which 
had been prepared under sterile conditions. 

Five of 18 ocular infections caused by 
Pseudomonas aeruginosa were traced by Mc- 
Culloch? to eye solutions. He pointed out that 
the bacillus grows readily in fluorescein and 
eserine solutions but that the latter was most 
often found to be contaminated. 

These reports are not unusual. Conversa- 
tions with ophthalmologists reveal that Pseu- 
domonas ocular infections are seen in many 
hospitals and it is apparent that few of these 
cases reach the literature. 

An incident which must be embarrassing 
to every industrial ophthalmologist was re- 
cently reported.’* A state Health Department 
engineer and a bacteriologist investigated a 
“mysterious eye affection” which caused the 
loss of sight in several workers in a plant. 
Pseudomonas aeruginosa was found in an 
eye solution used in the medical department. 

Pseudomonas aeruginosa is frequently 
found on the normal skin, in sweat, and in 
feces. Under ordinary conditions it is only 
slightly pathogenic. 

The bacillus is occasionally found in the 
flora of the normal eye. It may reach the eye 
from infection with Pseudomonas aeruginosa 
elsewhere, such as otitis externa and media, 
skin infections, infected burns, and so forth.” 

It may cause no infection in an intact 
corneal epithelium. It is extremely virulent, 
however, in the abraded cornea such as that 
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following foreign body removal. The severe 
ulcer and purulent keratoconjunctivitis usu- 
ally result in loss of the eye.* 

Other than corneal involvement, the bacil- 
lus may cause conjunctivitis, meibomitis, en- 
dophthalmitis, and dacryocystitis.? I have 
found it frequently in the discharge accom- 
panying infected sockets in which integrated 
implants had been used. The organism can 
grow in practically any ophthalmic solution, 
including antibiotics.’ 

The highly communicable epidemic kerato- 
conjunctivitis has been spread by solutions 
accidentally contaminated with the virus in 
eye clinics and in physicians’ offices. 17 


II. OINTMENTS 


Pathogenic bacteria may also contaminate 
ophthalmic ointments. It has been stated 
that, at present, there is no satisfactory 
method of manufacture which insures steril- 
ity. 

Heat sterilization of the commonly used 
emulsions is not practicable and the addition 
of preservatives must be depended upon. 
Under sterile conditions, careful preparation 
of ointments by the large pharmaceutical 
manufacturers usually results in a sterile 
ointment. 

Lehrfeld and Donnelly* presented evidence 
that most new and unused tubes of oph- 
thalmic ointments were sterile. (We have 
found no growth in 24 new tubes cultured.) 
They showed that once the tube was opened, 
the remaining contents were frequently con- 
taminated with Staphylococcus albus hemo- 
lyticus, Staphylococcus aureus hemolyticus, 
fungi, and other organisms. We also have 
confirmed this in several instances. 

These ointments contained commonly used 
eye medications, including sulfonamides and 
antibiotics. Theodore’ feels that Pseudo- 
monas aeruginosa may also contaminate oint- 


ments. 

Again, as in solutions, eye ointments may 
be contaminated by the patient or the physi- 
cian by touching an infected eye with the 


tube while applying the medication. In at- 
tempting to apply ointment to a frightened 
child or a patient with marked inflammation 
or postoperative blepharospasm, it is often 
impossible to avoid touching the eye or lids. 

The same ointment tube is frequently used 
for many patients in a hospital or clinic, and 
usually to the last drop. No one knows how 
many persons use the same tube in a house- 
hold. 

The fingers may contaminate the tube 
nozzle or the cap, and a broken tube may 
readily admit bacteria. Cork, sometimes used 
to plug the tube end, has been previously 
mentioned as favoring bacterial growth. 

The mechanical action of small undis- 
solved drug crystals in an ointment vehicle 
can cause corneal abrasions.® This introduces 
a serious situation if the ointment is also con- 
taminated and pathogenic bacteria are al- 
lowed free passage beyond the corneal epi- 
thelium. 


PREVENTION OF CONTAMINATION 
I. SoLuTIONS 
A. Preparation of sterile solutions 


Theodore****® has done much to bring 
about the assurance that pharmaceutical 
manufacturers must supply sterile eye solu- 
tions. The A.M.A. Council on Pharmacy and 
Chemistry requires sterility before council 
approval is given an ophthalmic solution, and 
the Food and Drug Administration now de- 
mands the same. Hospital and other pharma- 
cies formulating and compounding eye medi- 
cations are not controlled by these rigid re- 
quirements. 

In order to insure sterility, it behooves 
each ophthalmolugist to investigate the 
pharmacy making his solutions. The pro- 
cedures recommended by Theodore’ and by 
Hogan" are excellent and will not be re- 
peated here. 


B. Maintenance of sterile solutions 


As pointed out previously, the contamina- 
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tion of sterile eye solutions is in most in- 
stances due to used eye droppers being re- 
inserted in the solution bottles. Other au- 
thors concerned with this problem are in 
agreement. Various methods are in 
use in different institutions in an effort to 
avoid this situation. Some will be mentioned 
here. 

1. Small sterile refillable containers. One 
hospital uses a small vial* with a dropper 
(fig. 1-B and fig. 1-C). These are sterilized 
in an autoclave and filled with sterile solu- 
tions for use in the hospital operating room 
and clinic. Each vial holds from 0.3 to 0.5 
ce. of collyria, enough for one application. 

These vials are saved, disassembled, re- 
sterilized, and refilled. To avoid residual 
atropine, the rubber dropper bulb which has 
contained atropine is marked with a brass 
wire around the neck so that it again goes on 
a vial containing that same solution. 

Although this procedure is expensive and 
tedious, it is a superior method of maintain- 
ing sterility ; but it would be difficult to apply 


universally. 


*“Dropul”—Courtesy N. Baker, apothecary-in- 
chief, The New York Hospital, 525 East 68th 
Street, New York 21. 


Fig. 1 (King). Types of sterile 
containers. (A) Disposable sterile 
container. (B) Small vial. (C) 
Small vial dropper. (D) Small 
screw-cap bottle with dropper. 
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Figure 1-D shows a similar small screw- 
cap bottlet incorporating a dropper, with a 
volume of 1.0 cc. It may be used for several 
applications to the same patient after which 
it may be resterilized and refilled as has been 
described. 

Its experimental use appears to preclude 
its general application in a large eye center 
because of its cost, waste, and the time con- 
sumed in preparation. One-use containers, 
however, could be employed to advantage in 
the operating room. 

2. Disposable sterile container. As shown 
in Figure 1-A, this consists of a glass tube 
with a rubber bulb and a rubber tip.* It is 
filled with 0.5 to 1.0 cc. of various sterile, 
buffered ophthalmic solutions and is intended 
as a single dose disposable unit. 

It may be used for several applications to 
the same eye. The rubber tip is immersed in 
alcohol and the rubber seal on the delivery 
tip snipped off by scissors when the medica- 
tion is to be used. The scissors, or other in- 

+ Pennsylvania Glass Products Co., Inc., Pitts- 
burgh, Pa.—Courtesy Captain J. W. McNamara, 
Chief, Pharmacy Service, Walter Reed Army 
Hospital, Washington 12, D.C. 


? “Steretainer”—Selney Company, Inc., 153 Wa- 
verly Place, New York 14. 
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strument used in cutting off the rubber end 
would, of course, also have to be sterile. 

The advantages of this ingenious device 
are obvious, and it is certainly a commend- 
able step forward. The disadvantages are the 
time consumed in sterilizing the tip and in 
maintaining sterile scissors. 

It has been pointed out previously that 
Pseudomonas aeruginosa can grow in qua- 
ternary ammonium compound solutions used 
to sterilize instruments, indicating that, un- 
less the solution is changed daily, some other 
method of sterilizing the scissors would ap- 
pear advisable. 

It is also possible to contaminate a stock 
disinfecting solution with atropine when a 
vial containing that solution is cut open with 
scissors which are then placed in the solu- 
tion. 

These disposable sterile containers are too 


expensive for use in a large clinic but are 
ideal for the eye operating room. The rubber 
components make their adoption by the mili- 
tary services questionable because of the 
long storage frequently involved. Although 


visible particles appeared in the solution 
when the bulb was squeezed, six containers 
were found sterile to culture. 

3. Sterile dried fluorescein. Fluorescein 
solution is an excellent medium for Pseudo- 
monas aeruginosa and is the one most com- 
monly contaminated by the eye dropper. Ef- 
forts have been made to avoid the use of this 
stain in solution form and to apply it by 
other means. 

Kimura™ designed sterile fluorescein-im- 
pregnated filter paper strips which are 
touched to the conjunctiva in a dry form or 
after moistening with water or saline. A 
small compressed wafer of fluorescein which 
is placed in the conjunctival sac and dissolved 
by tears is manufactured commercially.* 
Both of these methods are excellent for the 
purpose intended. 

4. Disposable plastic eye dropper. If the 
“dropper-bottle-top” applicator were elimi- 


* “Tabloid,” compressed fluorescein, Burroughs 
Welcome & Co., Inc., New York. 
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nated from office and clinic practice and re- 
placed by separate sterile or clean eye drop- 
pers for one patient only, the problem of con- 
tamination of eye solutions would be negligi- 
ble. 

It was the practice in our clinic for some 
years to use individual glass eye droppers 
for each patient. Those used for atropine and 
similar solutions were kept separate. After 
one application the droppers were resteri- 
lized for further use. 

Thygeson,*® several years ago, recom- 
mended that dropper-bottles be discarded and 
individual droppers be used to avoid the of- 
fice spread of epidemic keratoconjunctivitis. 
Hogan and Nugent’ advise the use of mul- 
tiple droppers. 

Theodore’ states that, when the dropper 
has touched an infected eye, if bacterial con- 
tamination is suspected, the dropper may be 
resterilized by boiling or by the use of al- 
cohol; if viral infection is suspected, the 
dropper or the solution should be discarded. 
This procedure eliminates the possibility of 
dropper contamination of solution bottles, 
but it is time-consuming and expensive. 

Droppers do not withstand many steriliza- 
tions. The safest technique would involve the 
use of bottles with screw caps flanged to 
overlap the neck and a dropper to be used 
only once. To discard a glass dropper after 
each application is obviously too costly. 

In our clinic for the past six months we 
have employed a cheap disposable plastic 
dropper.’ It consists of a one-piece plastic 
compressible tube, closed at one end. By 
pressing the closed end between the fingers, 
enough solution for one or two applications 
—four to five drops—can be drawn into the 
dropper. The tube is then thrown away and 
never touches another patient or the solution 
bottle again. 

These droppers cost a fraction as much as 
the cheapest glass dropper and offer good in- 
surance against contamination. Although 
they are not made of an inert material, as is 


+ “Sanidrop,” Marnel Company, Inc., 110 North 
St. Asaph Street, Alexandria, Virginia. 
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Fig. 2 (King). Use of disposable plastic eye 
dropper. 


glass, they are not used for prolonged contact 
with solutions and no reaction has been noted 
between the dropper and the usual eye 
solutions. 

They are packaged, “sanitized” by ultra- 
violet rays, but may be sterilized for operat- 
ing room use by immersion in a fresh 
solution of benzalkonium chloride for 30 
minutes. 

Pathogenic bacteria have not been found 
on taking cultures from the unused droppers, 
and it is unlikely that airborne virus would 
infect them. We continue to use sterile glass 
droppers in the operating room and on the 
ward for postoperative local medication. 

The disposability feature of these drop- 
pers offers other advantages in addition to 
eliminating dropper contamination of solu- 
tions. It is sometimes impossible to apply 
medications by a dropper without touching 
the conjunctiva of an inflamed blepharospas- 
tic eye. This may be purposely done using 
a disposable dropper. 

Copious secretions should be removed by 
irrigation before applying any medication, as 
it is not effective in their presence. It is, of 
course, important not to allow the fingers to 
touch the eye. 

In describing the application of eye solu- 
tions, most authors’**” state that the upper 
lid should be raised at the same time the pa- 
tient looks down, so that the solution may 
be dropped on the eye at the 12-o’clock po- 
sition above the limbus and be allowed to 


flow over the cornea. The solution is rela- 
tively undiluted and maximal absorption 
occurs through the cornea. 

This technique may be used. However, 
there is a natural tendency for a person to 
look up rather than down when the eyes are 
opened, especially in the presence of photo- 
phobia. 

It is difficult to look down with blepharo- 
spasm. In this case, the patient should be 
directed to look up and the dropper should 
then be touched to the lower cul-de-sac and 
the desired amount of medication deposited 
(fig. 2). The patient is then told to close his 
eyes and to look down immediately. The pa- 
tient does not wince when approached from 
the side in this manner. 


II. OINTMENTS 


A. Preparation of sterile ointments 


The collapsible tubes, commonly used to 
package ophthalmic ointments, are made of 
tin with a small amount of copper. These, 
and the plastic or metal caps, can be ster- 
ilized. The contents, however, usually con- 
tain a hydrocarbon base which breaks down 
upon heat sterilization; thus the addition of 
preservatives is necessary. 

No ointment tube is labeled “sterile’’ and 
the Food and Drug Administration requires 
no more than 50 bacteria per gram of oint- 
ment. 

This is unsatisfactory, for, as Lehrfeld® 
has stated, the mere fact that certain organ- 
isms are present is sufficient proof that 
pathogenic bacteria may also be present. 
The same author, however, showed that, in 
most instances, new unused tubes were not 
contaminated. 

Recently, several large ophthalmic oint- 
ment manufacturers have changed their 
methods of production and every effort is 
being made to assure sterility. 


B. Maintenance of sterile ointments 


The average tube contains one-eighth 
ounce (0.60 gm.) of material. This allows 
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Fig. 3 (King). Disposable exten- 
sion tubes and small ointment 
tubes. (A) Container with long 
cap. (B) Container with an ex- 
tension of polyethylene tubing. (C) 
Container holding 1.7 gm. (D) 
Extension tube which may be 
broken off at the three-mm. mark- 
ings. (E) Half-size container with 
polyethylene extension tube. 


more than 20 generous applications of oint- 
ment. 

If a tube is contaminated after several 
uses,* then the remaining applications will 
supply bacteria to an inflamed eye or an 
open wound. No doubt, the contamination in- 
creases the longer the tube is in use. 

The major contamination of ointment 
tubes occurs, as in the case of eye droppers, 
from touching the tip to the patient’s in- 
fected eye. Some contamination is possible 
from fingers, but an airborne origin is doubt- 
ful. 

In our operating room, all tubes are new 
and are sterilized externally by being placed 
in a solution of fresh benzalkonium chloride 
for one hour. After one application, these 
tubes are returned to the clinic for further 
use. Only new tubes are employed on the 
wards in recent postoperative cases, and they, 
too, are returned to the clinic after one use. 
Any tube which has accidentally touched an 
eye is discarded. 

1. Disposable extension tubes. As with a 
dropper, the medication from an ointment 
tube may be best applied to a blepharospastic 
eye, in many instances, only by touching it 
with the tip. With this in mind, we have used 
a container with an extension of polyethylene 
tubing for postoperative treatments (fig. 
3-B). 

After application, about three mm. of the 
tubing were cut off by scissors carried on 
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the tray in a disinfecting solution. Separate 
scissors were used for atropine. A long cap 
was immediately screwed back upon the con- 
tainer (fig. 3-A). In this way many appli- 
cations of “sterile” medication could be ob- 
tained from the same tube. 

The effort involved in this procedure has 
not made its use popular in the clinic. 

A similar extension tube of foil or plastic, 
serrated or weakened at about three-mm. 
intervals, can be made so that it can be 
broken off at these markings (fig. 3-D). A 
small amount of ointment should always be 
expressed from the tube, but not used, before 
each use. 

2. Small tubes. The ideal eye ointment 
should be packaged in small individual ster- 
ile tubes which can be disposed of after one 
application. The expense of manufacture, 
however, prohibits this. 

A slightly larger container (fig. 3-C), 
holding about one sixteenth ounce (1.7 gm.), 
has been requested from the manufacturer 
as an alternative. It may also have an ex- 
tension tube which is cut or broken off, as 
previously described, if desired. This insures 
relative sterility for surgical and clinical pa- 
tients and precludes keeping a container for 
a long period of time. 

Again, it must be stressed that a new tube 
should be employed in all eye wounds. Re- 
infection, from larger tubes which have be- 
come contaminated, may account for many 


Fig. 4 (King). Disposable sterile applicator. 


failures in treatment, such as those which 
occur in mass treatment programs for tra- 
choma. An additional advantage in using 
small tubes for home therapy is the lessened 
waste of medication. 

3. Disposable sterile rods. The use of a 
glass rod without proper sterilization for ap- 
plying an eye medication to a number of 
patients is malpractice. Individual sterile pa- 
per rods, to be disposed of after one use, 
are convenient and safe. 

A small amount of ointment is squeezed 
from the tube onto the end of the applicator 
(fig. 4). It is then applied to the lower cul- 
de-sac and the rod thrown away (fig. 5). 
The flattened end of the disposable eye 
dropper previously mentioned may be simi- 
larly used as an ointment applicator. Ster- 
ility of the tube is thus maintained. 

4. Plastic containers. Small plastic tubes 
to be used for several applications of oint- 


Fig. 5 (King). Application by sterile paper rod to 
lower cul-de-sac. 
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ment or solution for individual patients 
would be desirable because of their low 
cost, but this is not possible at present. 

Even the most inert plastics, such as poly- 
ethylene and vinyl, are not usable with any 
degree of certainty. After variable periods 
of time, a process of “breathing” occurs in 
which oxygen enters and affects certain 
medications. 

Most solutions or ointments packaged in 
plastic containers also suffer from “bleed- 
ing,” which, in time, changes the strength 
and composition by diffusion through the 
plastic wall. Medicants containing acids can- 
not be packaged in plastic for one or both 
of these reasons. 

Sterility under such circumstances would 
also be open to question, especially after 
storage and delayed use. 

Further investigations are in order to de- 
velop an ointment vehicle which can be steri- 
lized with the medication and marketed in 
small tin containers labeled “sterile.” The 
Armed Forces Procurement Agency requires 
sterility in ointments as well as solutions. 

Many bases used in commercial ointments 
contain stiff petrolatum which is immediately 
squeezed out of the conjunctival sac onto the 
lids. The ideal base should have a soft con- 
sistency and be inert and nonirritating. The 
medicament should be homogeneously dis- 
petsed in the base and milled so that the 
crystalline particles are less than 10 microns 
in their largest dimension. A “gritty” eye 
ointment is dangerous. 


RECOM MENDATIONS 
I. OPHTHALMIC SOLUTIONS 


A. Demand sterility from the manufac- 
turer or dispensing pharmacist. 
B. Discard dropper-top bottles for clinic 
and office practice and use screw 
caps only. These should have tapered 
tops to prevent contamination in 
handling and the tops should be re- 
placed as soon as the solution is with- 
drawn. 
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C. Bottles should hold no more than 15 
cc. and preferably less. They should 
be replaced at least bimonthly. 

D. Disposable plastic droppers, for one 
use only, are ideal for clinic and of- 
fice use. 


Il. OPHTHALMIC OINTMENTS 


A. Demand sterility from the manufac- 
turer. 

B. Use new containers for all wounds, 
traumatic or postoperative, if oint- 
ment is desired. 

C. Use sterile disposable paper rods for 
individual applications in the office, 
clinic, and on the wards. 

D. Use small “half-size” tubes for home 
therapy. 

E. Express a small amount of ointment 
before each use. 


SUMMARY 


The frequency of contamination of solu- 
tions and ointments for use in eye examina- 
tions and medications is well known. Pseu- 
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domonas aeruginosa (B. pyocyaneus) is the 
most common and most dangerous contami- 
nant of solutions. 

Several methods of maintaining sterility 
are discussed. For solutions, the most practi- 
cal and economical means in clinic and office 
practice is the use of small screw-cap bottles 
and disposable plastic eye droppers, discarded 
after each use. In the case of ointments, small 
containers holding about one-sixteenth ounce, 
which allow several applications of sterile 
medication, are advised, especially for self- 
medication. In the clinic, sterile disposable 
rods may be used to apply ointment to the 
lower cul-de-sac. 

The sterility of eye medications of com- 
mercial manufacture is the responsibility of 
the Food and Drug Administration. Steril- 
ity in hospital and dispensing pharmacies is 
the charge of ophthalmologists using those 
facilities. It behooves every eye physician to 
be vigilant in maintaining sterility in clinic 
and office practice. 


Walter Reed Army Hospital (12). 
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PIGMENTARY GLAUCOMA AND ITS RELATION 
TO KRUKENBERG’S SPINDLES* 


F. Purnizy Catnoun, Jr. M.D. 
Atlanta, Georgia 


In 1951 Sugar’ reported three cases of a 
form of glaucoma which he designated as 
“pigmentary glaucoma.” Two of these he had 
described in detail in 1949.* The clinical pic- 
ture was exactly alike in the three cases. 

First, the condition occurred in young in- 
dividuals. Secondly, there was a marked dis- 
persion of pigment granules in the anterior 
chamber evidenced by the presence of Kru- 
kenberg’s spindles on the posterior corneal 
surface and the deposition of pigment gran- 
ules in the trabecular spaces. Thirdly, all 
cases responded to the mydriasis provocative 
test by a paradoxical increase in intraocular 
pressure, yet there was no narrowing of the 
chamber angle. Two cases were in myopes 
and the third was in a moderate hyperope. 

The pigment deposition in these cases was 
so marked that it suggested itself as the pos- 
sible cause of the increased intraocular pres- 
sure. Sugar believed the condition to be a 
clinical entity and a form of secondary glau- 
coma. 

Realizing the extreme difficulty of assess- 
ing directly the role of pigment in the pro- 
duction of glaucoma in such cases, I have 
attempted an indirect approach to the prob- 
lem by clinical analysis of cases of Kruken- 
berg’s spindles with glaucoma and cases of 
Krukenberg’s spindles without glaucoma. 
This report then deals with the study of six 
patients whose clinical picture represents to 
me modifications of the condition “pigmen- 
tary glaucoma,” and the study by means of 
simple clinical tests of a group of five pa- 
tients with Krukenberg’s spindles and no 
glaucoma. 

*From the Department of Ophthalmology, 
Emory University School of Medicine, and the 
Grady Clay Memorial Eye Clinic, Grady Memorial 
Hospital. Presented at the 88th annual meeting of 


the American Ophthalmological Society, Hot 
Springs, Virginia, June, 1952. 


1398 


Since the Krukenberg’s spindle is the 
common denominator of all the cases under 
consideration and is the chief indicator of the 
general pigmentary disturbance in the eye, 
let me define the term as used in this discus- 
sion. 

All cases had in one or both eyes a narrow 
or rounded oval of rusty brown pigment two 
to six mm. long and 0.5 to three mm. wide 
situated in a vertical or slightly oblique line 
on the posterior surface of the cornea. The 
larger spindles were usually quite obvious 
with oblique illumination and loupe, or visi- 
ble in the ophthalmoscopic reflex, but lesser 
degrees of spindle formation were visible 
only with the biomicroscopy. As pointed out 
by Goar in 1928,° the corneal microscope 
in cases of Krukenberg’s spindles reveals 
that the pigmentation is considerably more 
diffuse than one would suspect from the ex- 
amination with the naked eye or loupe. 

There was considerable variation in size, 
shape, and intensity of the spindle in differ- 
ent patients. In two of the patients with glau- 
coma the spindle was unilateral and the pig- 
ment in the other eye was not sufficiently 
dense to form a spindle. All cases showed 
varying degrees of atrophy of the pigment 
seam of the iris, and pigment deposition in 
the trabecular meshwork, anterior surface of 
the iris, and equatorial region of the lens. 

In 1941, Evans, Odom, and Wenaas* an- 
alyzed 202 cases of Krukenberg’s spindles, 
107 of them from the literature, and 95 un- 
published cases gathered by questionnaire. 
These authors found that approximately 75 
percent of the cases were bilateral and ap- 
proximately 70 percent occurred in myopic 
patients. Of interest to the present study was 
the fact, reported by these authors, that of 
their group as a whole 62 percent occurred 
in females, whereas of the patients under 30 
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Fig. 1 (Calhoun). Microscopic appearance in a case of Krukenberg’s spindle, showing pigment in the 
endothelial cells on the posterior surface of the cornea. (From Hanssen.*) 


years of age, the ratio was reversed and 68 
percent occurred in males. 
Only three cases of Krukenberg’s spindles 


have ever been examined histologically. The 
first by Hanssen in 1923° showed a degenera- 
tion of the retinal layers of the iris pigment 
and to a less extent of the ciliary body. The 
endothelial cells on the posterior corneal sur- 
face were orderly and regular but were filled 
with pigment (fig. 1). Free pigment was 
seen to infiltrate the trabeculum and 
Schlemm’s canal and at the peripheral cornea 
anterior to Descemet’s membrane. Fine pig- 
ment dust was seen on the iris surface and 
on the lens capsule. The pigment seam of the 
iris was degenerated and there were dehis- 
cences in the posterior epithelium of the 
iris. Bleached sections showed degeneration 
of the epithelial cells (fig. 2). 

Neither the case of Kayser®? nor that of 
Korobova,* both reported in 1929, had pub- 
lished illustrations but both authors stated 
that their cases revealed exactly the same 
changes as the case of Hanssen. 

Of the 202 cases of Krukenberg’s spindle 
analyzed by Evans, Odom, and Wenaas, 25 
cases had the presence or history of inflam- 


mation of the eye, 12 had cataract, and 12 
had glaucoma. The reported incidence of 
glaucoma was therefore low. 

Duke-Elder® feels that a Krukenberg’s 
spindle represents the accentuation of a very 
general atrophic process in which the pig- 
ment derived from the uveal tract is de- 
posited on the corneal endothelium and ag- 
gregated into the space of an approximately 
vertical spindle. The theory that the condi- 
tion is congenital and associated with persist- 
ent pupillary membrane has largely been dis- 
proved. 

In this analysis of six cases of glaucoma 
associated with Krukenberg’s spindles, sev- 
eral interesting results were obtained : 

1. All cases were in white males between 
the ages of 23 and 37 years at the time of 
onset of the glaucoma. The average age of 
the group was 31.7 years. 

2. All cases were myopic. The iris color 
was brown in five patients and blue-gray in 
one. 

3. Krukenberg’s spindles were present in 
all patients at the time of the first discovery 
of glaucoma. 

4. Gonioscopically, all cases had deep an- 
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Fig. 2 (Calhoun). Microscopic appearance of a bleached section from the same case as shown in Figure 1, 
showing degeneration of the epithelial cells on the posterior surface of the iris. (From Hanssen.°) 


terior chambers and open angles. No trabe- 
cular synechias were seen except in several 
instances immediately adjacent to an opera- 
tive site. All cases showed a dense ring of 
pigment involving chiefly the posterior por- 
tion of the trabecular meshwork, but this de- 
gree of pigmentation could not be said with 
certainty to be greater than is sometimes seen 
in many normal brunet eyes. The diagnosis 
of glaucoma could not be made from the 
gonioscopic appearance alone. 

5. In comparing the clinical course of the 
six cases there seemed to be an inverse rela- 
tion between the severity of the glaucoma and 
the size of the Krukenberg’s spindles in that 
the two patients with the largest spindles 
(Cases 1 and 4) appeared to be the easiest to 
control. This may have been due to the fact 
that one (Case 1) was a low-tension glau- 
coma and the other had early operation in 
both eyes. 

In the four cases in which there was a 
definite individual difference in the size of 
the spindle between the two eyes, however, 
the largest and most dense spindle occurred 
in the eye with the most advanced glaucoma- 


tous change. In two of these cases the most 
involved eye was also the most myopic. In 
one case the spindle lessened two years after 
operative control. In all others, the spindles 
have remained unchanged whether tension 
was controlled or not. 

6. Operations had been performed on four 
of the six patients. Ten of the 13 operations 
performed were on two patients who had five 
each. Ten of the operations were trephina- 
tions. In one patient a previous complete 
iridectomy on each eye had been unsuccess- 
ful. A Herbert’s trap-door sclerotomy was 
successful in one case. The cases with multi- 
ple operations frequently had severe post- 
operative hemorrhages. 

7. Ina few of the patients conditions were 
suitable for provocative tests. The water- 
drinking test was performed in three cases 
with positive results in Cases 1 and 2, but 
negative results in Case 3. The mydriasis test 
in Cases 2, 3, and 6 was negative but in Case 
1, which showed great pigment disturbance, 
the result was positive. 

8. The physical characteristics of this 
group of patients were unusual. The average 
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height was six feet one inch, and the average 
weight was 198 pounds. Despite the presence 
of a mild thyroid deficiency and mild hyper- 
tension in Case 1, suggestive sterility in 
Cases 4 and 6 and gigantism in Case 2, no 
definite endocrine disorder common to the 
group could be demonstrated. It was felt, 
therefore, that an underlying endocrine im- 
balance was only an extremely presumptive 
_association in this small group of cases. 

As a comparison to the group of patients 
just described, tests of the aqueous outflow 
mechanism were performed on five patients 
who had Krukenberg’s spindles but no signs 
or symptoms of glaucoma. Accordingly, these 
patients were given a provocative water- 
drinking test and mydriasis test, and the fa- 
cility of aqueous outflow was measured by 
tonography as performed with the electronic 
tonometer. All positive tests were repeated 
and confirmed. 

The water-drinking provocative test was 
strongly positive in both eyes of two patients 
(Cases A and D) and was slightly positive 
in one eye of another patient with diabetes, 
monocular detachment of the retina, and 
cataract (Case C). 

The mydriasis test failed to produce a 
change in intraocular pressure in any case. 
During mydriasis no free-floating pigment 
particles could be seen in the anterior cham- 
ber in any case. 

Tonography was not performed in one of 
the patients with a positive water test (Case 
D), but the facility of aqueous outflow was 
normal in all other cases. 

Gonioscopically, all cases showed a deep 
anterior chamber, a wide and open angle, and 
varying degrees of pigmentation of the tra- 
beculum. 


Discussion 


It is impossible to prove whether a dis- 
persion of pigment granules in the meshwork 
of the trabeculum can alone be the cause of an 
increased intraocular pressure. It is well 
recognized that in some cases of uveitis and 
in cases of exfoliation of the lens capsule 
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the trabeculum is loaded with pigment and 
debris yet the tension is normal. 

The positive response to the water test in 
the cases of simple Krukenberg’s spindles ac- 
tually tells us nothing definite concerning 
pigment in the trabeculum, but only that 
there is an impairment at some point in the 
outflow mechanism. This assumes of course 
that hypersecretion is not a factor. 

I believe that the pigment is only an indica- 
tion of some concomitant degenerative dis- 
ease in the eve. That glaucoma is more likely 
to develop in such eyes is an indication of 
the unhealthy state of the eye dependent on 
factors other than a simple mechanical block- 
ing of the trabecular meshwork. 

The paradoxic elevation of tension follow- 
ing mydriasis in the cases of glaucoma as- 
sociated with Krukenberg’s spindles reported 
by Sugar, and present in one of my cases, has 
yet to receive an explanation. Since the cham- 
ber angle is not narrowed in such cases the 
most likely explanation would be a reduction 
in the absorptive surface of the highly pig- 
mented iris when it is fully dilated. 

CONCLUSIONS 

1. The Krukenberg type of corneal pig- 
mentation is probably more common than is 
generally believed. 

2. Six cases of chronic, simple wide-angle 
glaucoma with varying degrees of Kruken- 
berg’s spindles are reported. This association 
occurs predominantly in young myopic males 
of large stature. The clinical manifestations 
and course of the glaucoma in these cases was 
no different from that occurring in the same 
age group without Krukenberg’s spindles, 
except that in one case the mydriasis pro- 
vocative test produced a paradoxic elevation 
in intraocular pressure, a characteristic de- 
scribed by Sugar. 

3. In five patients with Krukenberg’s 
spindles but no glaucoma, the mydriasis pro- 
vocative test failed to produce a rise in intra- 
ocular pressure and no free particles of pig- 
ment could be seen in the anterior chamber 
during the test. The measurement of the 
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facility of aqueous outflow was normal in all 
cases. In two of the cases, however, the 
water-drinking provocative test was strongly 
positive, indicating a glaucomatous tendency. 

4. I believe that corneal pigmentation of 
the Krukenberg type is an expression of a 
concomitant degenerative condition of the 
eye in which glaucoma is likely to supervene, 
but I found no definite evidence that the 
pigment deposition alone was producing the 
glaucoma. 

5. As a point of practical value, I have 
produced evidence that the water-drinking 
provocative test performed in young myopic 
males who have corneal pigmentation of the 
Krukenberg type will occasionally lead to the 
early diagnosis of simple glaucoma. 


GLAUCOMA ASSOCIATED WITH 
KRUKENBURG’S SPINDLES 


Case 1 

I am indebted to Dr. William J. G. Davis of 
Washington, D.C., who has kindly furnished the 
early records of this case. 

The patient was first discovered to have myopia 
in 1935 at the age of 26. In 1937, the vision of the 
right eye was 20/15 with —3.25D. sph., and vision 
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of the left eye was 20/15 with —4.75D. sph. — 
—0.25D. cyl. ax. 90°. In 1943 the vision of the right 
eye was 20/15 with —4.00D. sph. and of the left 
eye 20/15 with —6.0D. sph. 

In 1944 and 1945, examinations by an oculist in 
another city found the vision of the right eye cor- 
rectible only to 20/30, and the left to 20/15, but no 
cause for this was determined. In November, 1947, 
corrected vision right eye was 20/40 with —4.5D. 
sph. > —0O.5D. cyl. ax 180°, and vision left eye 
was 20/15 with —6.0D. sph. > —0.75D. cyl. 
ax. 60° 

Tactile tension was normal. Following the instilla- 
tion of homatropine hydrobromide (two-percent 
solution) and paredrine hydrobromide (one-percent 
solution), the intraocular pressure rose to 56 mm. 
Hg (Schigtz) right eye, and 26 mm. Hg (Schigtz) 
left eye. There was no pain or congestion accom- 
panying the elevated tension. Following the use of 
miotics the tension dropped promptly to 18 mm. Hg 
in each eye. 

When first examined by me on March 2, 1948, his 
corrected vision was 20/30 in the right eye and 
20/20 in the left eye. Both anterior chambers 
were very deep. Iris color was a medium dark 
brown. 

There was marked evidence of pigmentary dis- 
turbance especially in the right eye. The surface of 
the iris showed numerous granules and fiecks of 
brown pigment. There was a large roughly triangu- 
lar area of pigmentation on the posterior corneal 
surface of the right eye, which was seen as a 
narrow vertical spindle in diffuse light. A small 
collection of fine pigment dots was seen on the 
posterior corneal surface of the left eye but the 


Fig. 3 (Calhoun). Case 1. 
Visual fields on November 20, 1947. 
Perimetric field with a 2/330 mm. 


test object; tangent screen with a 
2/2,000 mm. test object. 
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Fig. 4 (Calhoun). Case 1. 


Visual fields on November 1, 1951. 
Perimetric field with a 2/330 mm. 


test object; tangent screen with a 
2/2,000 mm. test object. 


collection was too small to form a spindle. No pig- 
ment deposits were seen on the lens. 

Gonioscopy revealed an open angle and a dense 
ring of pigment in the trabeculum. This pigmenta- 
tion was most marked inferiorly in the right eye. 
There were no trabecular synechias. Intraocular 
pressure was 18 mm. Hg (Schigtz) right eye, and 
15 mm. Hg (Schigtz) left eye. The right optic disc 
showed marked glaucomatous cupping and atrophy 
and the left disc moderate glaucomatous cupping. 
Visual fields (fig. 3) showed marked changes. 

The patient has been seen at frequent intervals 
and the tension has been easily maintained below 20 
mm. Hg (Schigtz) by the use of miotics. When last 
seen on March 2, 1952, refraction revealed the 
vision of the right eye to be 20/30 with —5.0D. 
sph. > —0.5D. cyl. ax. 180°, and of the left eye 
to be 20/15 with —7.0D. sph. > —0.75D. cyl. ax. 
90°. The extent and intensity of the pigmentary 
deposition have remained unchanged since the first 
examination. Visual fields at this time were as 
shown in Figure 4. 

On October 6, 1951, on a fasting stomach, a water 
provocative test was performed. The intraocular 
pressure rose in 45 minutes from a pretest level of 
17 mm. Hg in the right eye to 25.4 mm. Hg, and in 
the left eye from 12 mm. to 20 mm. Hg, thereafter 
gradually returning to normal. 

On March 1, 1952, after the patient had had no 
medication for 20 hours, tonography revealed a 
normal facility of outflow of aqueous in each eye. 
In the right eye of the tension changed from 18.8 
mm. Hg to 13.8 mm. Hg in four minutes to give 
a “C” factor of 0.10 —0.15, and in the left eye from 


15.6 mm. Hg to 9.4 mm. Hg to give a “C” factor of 
0.20. 

A mydriasis test performed later gave poor pupil- 
lary dilatation and no change in intraocular pressure. 

The patient’s average weight was 173 pounds 
and his height was six feet, one and one half inches. 
The patient had never been very robust but was in 
good general health. Sexual function was said to 
be normal. A complete physical examination in 
1949 revealed short tapering fingers, normal hair 
distribution, and no prognathism. Initial blood pres- 
sure was 150/94 mm. Hg, and on subsequent 
examinations it ranged from 135/82 to 142/90 
mm. Hg. 

Routine laboratory procedures were normal ex- 
cept for albuminuria which had been present for 
20 years. Kidney function tests were normal. Basal 
metabolic rates were minus-six percent and later 
minus-11 percent. 

Fluoroscopy of the heart and lungs revealed only 
calcified hilar nodes. X-ray examination of the 
skull revealed a small normal sella turcica. A small 
area of parasellar calcification was thought to be 
in the right petroclinoid ligament and not in the 
internal carotid artery. 


Case 2 


A 29-year-old white man who complained of fail- 
ing vision in the left eye was found to have glau- 
coma in both eyes. Myopia had been discovered at 
the age of 22 years and had been progressive. 

Examination on January 9, 1946, showed vision of 
right eye to be 20/15 with —2.0D. sph. = —2.0D. 


1403 


F. PHINIZY CALHOUN, JR. 


cyl. ax. 105°, and of left eye 20/100 with —4.5D. 
sph. 

The anterior chambers were deep. The pupils 
measured four mm. in diameter. The irises were 
light brown in color. 

There was a vertical spindle of pigment on the 
posterior surface of the right cornea. The collection 
of pigment in the left eye was not sufficient to 
form a spindle. The right eye showed a few early 
posterior cortical lens changes. 

There was early glaucomatous cupping in the 
right optic nerve and marked glaucomatous cupping 
in the left optic nerve. Intraocular pressure was: 
R.E., 48 mm. Hg, and L.E., 44 mm. Hg (Schigtz). 
Visual fields showed marked defects in both eyes 
(fig. 5). 


A complete iridectomy performed elsewhere on 


each eye did not result in permanent subconjunctival 
filtration and the tension returned to the preopera- 


Fig. 6 (Calhoun). Case 2. 
Visual fields on April 30, 1952. 
Perimetric field taken with a 2/330 
mm. test object; central field with a 
2/1,000 mm. test object. 


Fig. 5 (Calhoun). Case 2. 
e Perimetric field taken on January 9, 
1946, with a 2/330 mm. test object. 


tive level. A trephination with peripheral iridectomy 
was performed in the right eye on May 21, 1946, 
and in the left eye on December 3, 1946. The post- 
operative course was prolonged in the left eye due 
to recurrent anterior-chamber hemorrhages, but 
good subconjunctival filtration resulted and the 
tension has remained between 14 and 20 mm. Hg 
(Schigtz) since that time. 

The tension of the right eye remained below 30 
mm. Hg until June, 1949, when it began to show 
constant elevation, on occasions reaching 50 mm. 
Hg despite a variety of miotics. On November 22, 
1949, a trephination with peripheral iridectomy was 
performed on the right eye. Subconjunctival filtra- 
tion soon ceased and the intraocular pressure has 
remained almost consistently between 30 and 35 
mm. Hg since that time. There has also been 
further loss in visual field (fig. 6), central vision, 
and an increase in myopia. 
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Fig. 7 (Calhoun). Case 3. 
Visual fields on March 31, 1949. 
Perimetric field taken with a 2/330 
mm. test object; central field with a 
3/1,000 mm. test object. 


On April 30, 1952, refraction revealed: R.E., 
—5.5D. sph. = —0.5D. cyl. ax. 90° to give 20/30; 


and L.E. —5.0D. sph. to give 20/400. 

On this date, slitlamp examination revealed the 
pigment changes on the posterior corneal surface to 
be as described in 1946, There was marked deposi- 
tion of pigment flecks on the surface of the iris 
especially in the right eye. There was no atrophy 
of the pigment seam of the iris. There was mild 
iridodonesis in both eyes; this had been first noted 
in October, 1950. Pigment deposits were seen in- 
feriorly in each lens just posterior to the equator. 

Gonioscopy in the right eye revealed a wide angle 
and a narrow dense ring of brown-black pigment 
in the trabeculum. The inner aspect of the trephine 
opening appeared closed and no iris was incarcer- 
ated at the site of the iridectomy. No trabecular 
synechias were seen. In the left eye the equator of 
the lens appeared to be pinched into the trephine 
opening which was filtering subconjunctivally. 
There was no iris incarceration at the site of the 
iridectomy and no trabecular synechias, but the pig- 
ment ring was much less evident than in the right 
eye and inferiorly was almost absent. 

The patient, like his father, was six feet six 
inches tall and weighed 240 pounds. He was in 
good general health. There were no signs or symp- 
toms of endocrine disturbance and his blood pres- 
sure was normal. X-ray examination of the skull 
revealed small areas of calcification in the dia- 
phragm sellae and in the petroclinoid ligaments. No 
calcification in the pituitary gland or walls of the 
internal carotid arteries was noted. 


CasE 3 

A 43-year-old man, who was first seen by me in 
March, 1949, had been treated for glaucoma since 
its accidental discovery in 1938. Myopia had first 
appeared in about 1936, when the patient was aged 
29 years, and had remained essentially stationary. 

Examination revealed the vision to be 20/15 in 
each eye with a —2.0D. sph. = —0.5D. cyl. ax. 90° 
in the right eye and a —2.25D. sph. > —0.75 D. 
cyl. ax. 15° in the left eye. The horizontal diameter 
of the cornea was 12 mm. in each eye. 

Biomicroscopy revealed deep anterior chambers. 
In each eye there was a wide triangular area of fine 
posterior corneal pigmentation which was concen- 
trated centrally in the form of a narrow spindle 
when first seen in diffuse illumination, and of equal 
size in the two eyes. There was no atrophy of the 
pigment seam of the iris and no pigmentary deposits 
on the lens. The surface of the iris contained fine 
scattered dots and flecks of brown pigment. The 
lens was clear. 

The discs were small and showed glaucomatous 
cupping and atrophy, more marked in the right eye. 
The visual fields showed marked defects (fig. 7). 
Intraocular pressure was 38 mm. Hg (Schigtz) in 
the right eye and 36 mm. Hg in the left eye. 

Gonioscopy revealed the angle to be open all 
around in both eyes. Superiorly the trabeculum con- 
tained practically no pigment but inferiorly in both 
eyes there was a narrow, rather dense band of pig- 
ment in the posterior portion of the trabeculum. 

Despite trial with a variety of miotic drugs, the 
intraocular pressure remained elevated and on 
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April 8, 1949, a modified Herbert trap-door 


sclerotomy was performed on the right eye. At 
operation, it was felt that the anterior chamber 


contained fluid vitreous. Postoperatively, the ten- 
sion in the right eye was more readily controlled 
than before operation, although the use of miotic 
drugs was still necessary. 

Periodic examinations since that time have shown 
the tension of the left eye to be fairly well con- 
trolled. When the patient was last seen on March 
23, 1952, his corrected vision was 20/25, right, and 
20/15, left. There was no subconjunctival filtration 
over the site of the previous operation on the right 
eye. 

Biomicroscopy revealed that the degree of pos- 
terior corneal pigmentation was less than when 
first seen in 1949, and the pigment spindles were 
only faintly visible. Gonioscopy now revealed a few 
scattered trabecular synechias in both eyes. In the 
right eye the iris was adherent to the cornea at the 
operative site. Visual fields (fig. 8) showed further 
loss in both eyes. Intraocular pressure was 20.4 mm. 
Hg (Schigtz) right eye and 19.1 mm. Hg left eye. 

After the omission of all medication for 56 hours, 
intraocular pressure was found to be 46 mm. Hg 
(Schigtz), right eye, and 40 mm. Hg, left eye. 
After repeated instillations of homatropine hydro- 
bromide (two-percent solution) and neosynephrine 
hydrochloride (10-percent solution) the pupil 
dilated to six mm. in each eye but the tension re- 
mained essentially unchanged during the hour fol- 
lowing the dilatation. No free pigment could be 
detected in the anterior chamber during dilatation. 

A water provocative test performed only 17 hours 
after the patient had received one instillation of 
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Fig. 8 (Calhoun). Case 3. 
Visual fields on March 23, 1952. 
Perimetric field taken with a 2/330 
mm. test object; central field with 
a 3/1,000 mm. test object. 


eserine salicylate (0.25-percent solution) failed to 
demonstrate any increase in intraocular pressure 
during the hour following the test. 

The patient was in good general health. He 
weighed 173 pounds and was six feet one-half inch 
in height. Several general physical examinations 
rev€aled no symptoms or signs of any endocrine 
disorder. His blood pressure was 150/90 mm. Hg. 
The usual laboratory examinations were normal. 


Case 4 


A 37-year-old man was first seen on March 
3, 1949, complaining of blurred vision in the left 
eye of several months’ duration. He had worn 
glasses for near-sightedness for 15 years. Refrac- 
tion revealed: —3.5D. sph. > —0O.5D. cyl. ax. 90° 
in the right eye to give 20/30; and —4.0D. sph. in 
the left eye to give 20/40 vision. 

The iris color was light brown, and examination 
with oblique illumination and loupe revealed a dense 
vertical pigment spindle on the posterior corneal 
surface (fig. 9). The anterior chambers were deep 
and corneal biomicroscopy revealed that the very 
fine pigmentation on the posterior surface of the 
cornea covered a wide area (fig. 10). In the 
ophthalmoscopic reflex the spindle was small, 
narrow, and much less evident, and detectable only 
in the left eye (fig. 11). 

Numerous small dots and flecks of brown pig- 
ment were scattered on the iris surface of both eyes, 
and, foliowing a later dilatation of the pupils, a line 
of pigment could be seen on the inferior surface 
of the lens in the left eye just posterior to the 
equator. The right eye showed considerable atrophy 
of the pigment seam of the iris inferiorly; the left 
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Fig. 9 (Calhoun). Case 4. Appearance of the position and size of the Krukenberg’s spindle in the left 


eye as seen with oblique illumination and loupe. 


Fig. 10 (Calhoun). Case 4. Bio- 
microscopic appearance of left cor- 
nea to show that the pigmentation 
on the posterior corneal surface 
extends over a wide area. 
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Fig. 11 (Calhoun). Case 4. Ap- 
pearance of the Krukenberg’s 
spindle of the left eye as seen in 
ophthalmoscopic light. (Compare 
with Figure 9.) 


Fig. 12 (Calhoun). Case 4. Gonioscopic appearance of left eye, showing the narrow dense band of 
pigment in the trabeculum. The ciliary-body zone is wide and gray in color. 
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Fig. 13 (Calhoun). Case 4. Vis- 
ual fields on March 5, 1949. Peri- 
metric field with a 2/330 mm. test 
object; central field with a 2/1,000 
mm. test object. 


eye revealed complete atrophy of the pigment seam. 
The optic discs were small. The right nervehead 
was normal but the left showed moderate cupping 
and temporal atrophy. 

Intraocular pressure was 43 mm. Hg (Schi¢tz) 
in each eye. Gonioscopy revealed a wide-angle 
entrance, a narrow and very dense brown pigment 
band in the trabeculum, and no trabecular synechias 
(fig. 12). Visual fields were normal in the right eye 
and showed advanced glaucomatous changes in the 
left eye (fig. 13). 

The intraocular pressure was easily reduced to 
20 to 25 mm. Hg (Schigtz) in each eye with 
miotics, but the resultant blurring of vision was so 
annoying that the patient requested operation. 

On April 12, 1949, a successful trephination with 
peripheral iridectomy was performed on the left 
eye. Good subconjunctival filtration resulted and 
the intraocular pressure has remained 15 mm. Hg 
(Schigtz) ever since. Preoperative vision and field 
were maintained when last examined on May 24, 
1952. Similarly, the right eye was operated upon 
on August 29, 1950. 

In October, 1951, an acute conjunctivitis and in- 
fection of the trephine bleb developed in the right 
eye, but under local treatment this subsided with- 
out damage to vision or to the trephine bleb. The 
shape and degree of the posterior corneal pigment 
deposits have not changed in the three years since 
operation. 

Neither tonography nor provocative tests were 
performed on this patient prior to surgery. Since 
operation, the pupils have been dilated with homat- 


ropine on one occasion, but no free floating parti- 
cles of pigment could be demonstrated in the 
anterior chamber. 

The patient weighed 200 pounds and was five feet 
eight inches tall. He was in good general health 
but had received a thorough physical examination 
in March, 1947, because of the complaint of sterility 
of three years’ duration. The physical examination 
revealed that he was overweight and that there was 
a “failure of accommodation” of the left eye. 
Urinalysis, complete blood count, and blood chemis- 
try were all within normal limits. Basal metabolic 
rate was minus-one percent. An X-ray study of the 
skull revealed an abnormally small, partially closed 
sella turcica. Prostatic secretion revealed a sperm 
count with only a slightly subnormal number of 
mobile sperm. He was given small doses of thy- 
roid and two months later reported that his wife 
had become pregnant. 


Case 5 


A 23-year-old man who had first noted halos 
around lights in January, 1949, and a defect in the 
visual field of the right eye since April, 1949, was 
found to have glaucoma in July, 1949. A trephina- 
tion with complete iridectomy was performed on 
the right eye and two weeks later a trephination 
with peripheral iridectomy was performed on the 
left eye. 

Two weeks later on August 17, 1949, when first 
seen by me, the vision in the right eye was 20/30 
with —2.0D. sph. > —O.5D. cyl. ax. 165°, and in 
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the left eye, 20/20 with —1.0D. sph. — —0.75D. 
cyl. ax. 75°. 

The right eye showed good subconjunctival filtra- 
tion superiorly and the left eye very little filtration. 
The patient’s hair color was red and the iris color 
was light brown. 

Just below the center of the pupil on the back 
of each cornea could be seen a fine vertical pig- 
ment spindle which was about the same size in each 
eye. Both optic discs showed marked glaucomatous 
cupping. Intraocular pressure was 15 mm. Hg 
(Schigtz), right eye, and 22 mm. Hg, left eye. 

Visual fields were normal in the left eye and 
showed marked changes in the right eye (fig. 14). 

Gonioscopy performed later revealed an an- 
terior chamber of normal depth, an open filtration 
angle, and no trabecular synechias except at the 
edge of the operative sites. A dense ring of pigment 
could be seen in the trabeculum. 

The intraocular pressure was found to fluctuate 
markedly and to be greatly affected by emotional 
upsets. In November, 1949, another trephining 
operation was performed on the left eye. This con- 
trolled the tension for a few months but in October, 
1950, the tension of the left eye persisted at 40 
mm. Hg (Schigtz). On October 23, 1950, the 
vision in the right eye was 20/20 with —2.5D. sph. 
= —0.5D. cyl. ax. 165°, and in the left eye, 20/20 
with —2.0D. sph. > —0.75D. cyl. ax. 75°. 

On October 25, 1950, a trephination with periph- 
eral iridectomy was performed on the left eye. 
A severe intraocular hemorrhage followed the 
operation and the vision was reduced to 20/70. 

In September, 1951, the tension became elevated 
again in both eyes, and a trephining operation was 
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Fig. 14 (Calhoun). Case 5. Vis- 
ual fields on August 17, 1949. Peri- 
metric field with a 3/330 mm. test 
object; central field with a 3/1,000 
mm. test object. 


performed on the right eye on September 5, 1951 
Severe anterior chamber and vitreous hemorrhage 
followed this operation reducing the vision to 
20/100 without lowering the intraocular pressure. 
When last seen in November, 1951, the vision was 
reduced to 20/200 in the right eye, 20/100 in the 
left, intraocular pressure was 55 mm. Hg (Schigtz) 
in the right eye and 27 mm. Hg in the left eye. 
Old blood was still present in the vitreous cavity of 
both eyes, and to a slight degree in the anterior 
chamber of the right eye. The pigment spindles on 
the posterior surface of the cornea had not changed 
in size from the original examination. 

The patient was six feet one and one half inches 
tall and weighed 200 pounds. Until about one year 
before the onset of the glaucoma, the patient had 
been on a forced fluid intake and vitamin A (25,000 
units, daily) for four years because of an acne of 
the face. The patient was in good general health but 
under much emotional tension and strain. General 
physical examination, urine examination, and blood 
chemistry determinations were all normal. X-ray 
examination of the skull revealed a normal sella 
turcica and an area of fibrous dysplasia in the left 
frontal region. 


CAse 6 


A 37-year-old white man was first seen on Febru- 
ary 8, 1952, complaining of poor vision in the left 
eye since about January 1, 1952. The patient's 
mother had advanced glaucoma. The patient was 
in good general health, was six feet one and one 
half inches in height, and weighed 200 pounds. A 
recent general physical examination was normal. 
The patientyhad been married four years but no 


8 


GLAUCOMA AND KRUKENBERG'S SPINDLES 


pregnancy had resulted. No examinations had been 
carried out to determine the cause of this. There 
were no other symptoms referrable to the en- 
docrine system. 

Refraction revealed the vision in the right eye to 
be 20/20 with a —0.5D. sph. and in the left eye 
20/100 with a —0.5D. sph. The patient’s hair color 
was dark brown and iris color was blue-gray. 

Corneal biomicroscopy revealed a well-marked 
vertical spindle of fine pigment on the posterior 
surface of each cornea. The spindle was largest 
and most dense in the left eye. The pigment seam 
of the iris showed considerable atrophy in the left 
eye but none in the right eye. The lens was clear. 
No pigment dots were seen on the iris surface. 

Gonioscopy revealed a deep anterior chamber, a 
wide angle, and moderate pigmentation of the pos- 
terior trabeculum more marked in the left eye. The 
optic discs showed marked glaucomatous cupping 
and atrophy in each eye. Visual fields were normal 
in the right eye but showed a moderately advanced 
defect in the left eye (fig. 15). Intraocular pressure 
was 45 mm. Hg (Schigtz), right eye, and 55 mm. 
Hg left eye. 

A mydriasis test performed with homatropine 
hydrobromide (two-percent solution) resulted in 
no change in intraocular pressure in one hour. A 
water provocative test was not performed. Meas- 
urement of the facility of aqueous outflow as de- 
termined by tonography with the electronic tonom- 
eter gave the following results: In the right eye 
the intraocular pressure became reduced from 32.0 
mm. Hg to 27.9 mm. Hg, to give a “C” factor of 
0.05. Tonography was not carried out in the left 
eye. 


KRUKENBERG’S SPINDLES WITHOUT 
GLAUCOMA 


Case A 

A 30-year-old white woman with no eye com- 
plaints and in good general health was found, upon 
routine examination, to have mild Krukenberg’s 
spindles. Vision, right eye, was 20/30 and, left eye, 
20/70. Refraction revealed: R.E., —0.25D. sph. to 
give 20/15; L.E., —0.75D. sph. = +0.25D. cyl. ax. 
180° to give 20/15. The patient had dark hair and 
the iris color was blue-gray. 

Corneal biomicroscopy revealed a faint vertical 


Fig. 15 (Calhoun). Case 6. Vis- 
ual fields on February 29, 1952. 
Central field with a 2/1,000 mm. 
test object. 
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collection of fine pigment on the posterior surface 
of each cornea. This pigment collection could not be 
detected with ophthalmoscopic light. There was no 
atrophy of the pigment seam of the iris and no 
pigment deposition on the iris. 

Gonioscopy revealed an open angle without 
synechias. The trabeculum showed only very light 
pigmentation. Intraocular pressure was 15 mm. Hg 
(Schigtz) in the right eye and 16 mm. Hg in the 
left. 

Following full dilatation with homatropine 
hydrobromide (two-percent solution) the tension 
rose only to 17 mm. Hg in the right eye and 20 
mm. Hg in the left eye. During a one-hour period 
following the ingestion of one quart of water on 
an empty stomach the tension rose to 20 mm. Hg 
in the right eye and 23 mm. Hg in the left eye. 

Tonography, as measured with the electric 
tonometer, gave the following results: In the right 
eye the initial pressure was 11.9 mm. Hg (Schigtz) 
and four minutes later was 9.8 mm. Hg to give a 
“C” factor of 0.06; in the left eye the tension 
initially was 13.8 mm. Hg (Schigtz) and four 
minutes later was 9.4 mm. Hg to give a “C” factor 


of 0.13. 

It can be seen from data given above that 
the results of the provocative tests were all 
negative in this case. 


Case B 

A 40-year-old white woman, in good general 
health, was first seen in January, 1951, complaining 
of inflammation and scratchy sensation in the right 
eye. She was found to have a mild superficial punc- 
tate keratitis in the right eye which has subse- 
quently been very resistant to all forms of treat- 
ment. During the course of the examination, the 
patient was found to have a well-developed Kruken- 
berg’s spindle on the posterior surface of each 
cornea. The patient’s myopia began rather suddenly 
12 years previously following birth of her second 
child. 

Refraction revealed a vision of 20/25 in the right 
eye with —1.5D. sph., and 20/20 in the left eye with 
—1.50D. sph. The patient had brown hair and the 
iris color was dark brown. 

With oblique illumination and loupe, a prominent 
brown vertical spindle of pigment could be seen on 
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the posterior corneal surface in each eye. The upper 
end of the spindle was slightly temporal in each 
eye. In ophthalmoscopic light, the spindle was less 
evident (fig. 16). 

Corneal biomicroscopy revealed mild superficial 
punctate keratitis in the right eye. There was a 
large triangular area of closely packed dots of fine 
pigment on the posterior surface of each cornea 
(fig. 17). Inferiorly in both eyes at the termination 
of Descemet’s membrane, the pigmentation was also 
evident. The iris surface was covered with scattered 
dots and flecks of brown pigment. 

There was slight atrophy of the pigment seam 
temporally in the right eye and marked atrophy 
of the pigment seam over a wide area inferiorly in 
the left eye. The posterior corneal pigmentation and 
the prominence of the spindle were slightly greater 
in the right eye. 

Following dilatation of the pupils a meridional 
line of light brown pigment could be seen on the 
inferior surface of the lens just posterior to the 
equator. 

Gonioscopy revealed a wide angle without 
trabecular synechias. There was heavy pigmenta- 
tion of the trabeculum all around, and inferiorly 
scattered pigmentation extended onto the cornea 
beyond Schwalbe’s line (fig. 18). Ophthalmoscopic 
examination revealed the fundi to be normal. Intra- 
ocular pressure was 20.5 mm. Hg (Schigtz), right 
eye, and 20.1 mm. Hg, left eye. 

At a later date the determination of the rate of 
aqueous outflow by means of tonography as meas- 
ured with the electric tonometer revealed the fol- 
lowing: From an initial pressure of 20.5 mm. Hg 
(Schigtz) in the right eye, the pressure after four 
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Fig. 16 (Calhoun). Case B. Ap- 
pearance of the Krukenberg’s 
spindle in the left eye as seen in 
ophthalmoscopic light. 


minutes was 11.2 mm. Hg, giving a “C” factor of 
0.3. From an initial pressure of 14.6 mm. Hg 
(Schigtz) in the left eye, the pressure after four 
minutes was 10.0 mm. Hg, giving a “C” factor of 
0.15. 

Following the ingestion of a liter of water on an 
empty stomach, the intraocular pressure in the 
right eye rose in 45 minutes from an initial pres- 
sure of 17.2 mm. Hg (Schigtz) to 29.3 mm. Hg; 
and in the left eye from 13.8 mm. Hg (Schigtz) 
to 25.2 mm. Hg. 

On another occasion homatropine hydrobromide 
(two-percent solution) was instilled into both eyes. 
Although full pupillary dilatation was produced, no 
change occurred in intraocular pressure when 
checked at intervals of 15 minutes for one hour. 
During the mydriasis test no free floating pig- 
ment particles could be detected in the anterior 
chamber by biomicroscopy. 


In this case the only positive results were 
those obtained in the water provocative test 
in which the intraocular pressure of each eye 
became practically doubled. 


Case C 

A white woman was first seen in 1943 at the age 
of 52 years. Refraction at that time revealed 20/25 
vision in each eye with a —3.0D. sph. — —0.75D. 
cyl. ax. 180° in the right eye; and —2.0D. sph. > 
—0.75D. cyl. ax. 180° in the left eye. Krukenberg’s 
spindles were noted at this time in each eye. The 
fundi were normal but there was considerable 
hyalitis in the right eye. 
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Fig. 17 (Calhoun). Case B. Bio- 
microscopic appearance of the left 
cornea to show that the pigmenta- 
tion on the posterior corneal sur- 
face extends over a wide area. 


Fig. 18 (Calhoun). Case B. Gonioscopic appearance of the left eye, showing pigment deposition chiefly 
in the posterior portion of the trabeculum. Pigment is seen on the cornea anterior to the line of Schwalbe. 
The ciliary-body band is light purple in color. 
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The patient was next seen on February 21, 1951, 
complaining of gradual impairment in the vision 
of the right eye since early 1950 and of sudden loss 
of vision in that eye in October, 1950, following a 
light blow to the right temple by a rake handle. 
Diabetes mellitus was first discovered in Decem- 
ber, 1951. 

Examination revealed an extensive detachment of 
the retina inferiorly in the right eye with a reduc- 
tion of vision to hand movements. Corrected vision 
in the left eye was 20/25. 

Biomicroscopy revealed a collection of fine brown 
pigment dust on the posterior surface of each 
cornea, more marked in the right eye. This pigment 
formed a definite vertical spindle of which the 
upper end was directed slightly temporally. The 
anterior chambers were very deep. The iris color 
was dark brown. There was no atrophy of the pig- 
ment seam. A few flecks of pigment could be seen 
on the iris surface. No pigment deposits were seen 
on the anterior capsule of the lens. 

Following dilatation of the pupils a concentric 
ring of pigment could be seen on the posterior sur- 
face of the lens just behind the equator; in the 
right eye it was most marked temporally and in the 
left eye nasally. The interior of the left eye was 
normal except for mild hyalitis. There was no 
diabetic retinopathy. 

Gonioscopy revealed in each eye a similar heavily 
pigmented trabeculum without trabecular synechias. 
Intraocular pressure was 16.1 mm. Hg (Schigtz), 
right eye, and 16.9 mm. Hg, left eye. 

Operation on February 27, 1951, was unsuccessful 
in restoring the detached retina of the right eye and 
when last seen on May 31, 1952, the vision re- 
mained reduced to hand movements, the lens was 
becoming cataractous and showed slight iri- 
dodonesis. 

Full dilatation with homatropine hydrobromide 
(two percent) in March, 1951, and again in May, 
1952, produced no change in the intraocular pres- 
sure as measured tonometrically during the hour 
following the test. No free pigment could be de- 
tected in the aqueous during the test. 

On two occasions a water provocative test was 
performed, under the usual conditions of measuring 
the intraocular pressure at intervals following the 
ingestion of a liter of water on an empty stomach. 
In the right eye the tension on February 9, 1952, 
rose from 16.1 mm. Hg (Schigtz) to 25.7 mm. Hg 
(a rise of 9.6 mm. Hg) and on May 31, 1952, from 
15.9 mm. Hg to 26.3 mm. Hg (a rise of 10.4 mm. 
Hg). In the left eye the tension on the first date 
rose from 16.9 mm. Hg (Schigtz) to 20.3 mm. 
Hg (a rise of 3.4 mm. Hg) and on the second date 
rose from 15.6 mm. Hg to 21.8 mm. Hg (a rise of 
6.2 mm. Hg). 

Determination of the facility of aqueous outflow 
as measured by tonography with the electric 
tonometer revealed the following: In the right eye 
an initial pressure of 22.8 mm. Hg (Schigtz) was 
reduced to 13.6 mm. Hg after four minutes, to 
give a “C” factor of 0.25. In the left eye an initial 
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pressure of 15.6 mm. Hg (Schigtz) was reduced 
to 8.5 mm. Hg to give a “C” factor of 0.25. 


The glaucoma provocative tests and meas- 
urements of the facility of aqueous outflow 
were all negative in this case except for the 
positive water test in the right eye. The re- 
sult obtained was probably related to the 
retinal detachment and iriodonesis rather 
than to the problem of pigment deposition in 
the trabeculum. 


Case D 

I am indebted to Dr. Ralph S. Riffenburgh, Lt. 
MC, ESNR, who has kindly given me permission 
to include this case. A 22-year-old white man was 
seen with the complaint of blurring of vision. 
Vision was 20/70, right eye, and 20/30, left eye. 
Refraction revealed: O.D., —225D. sph. 2 
+1.75D. cyl. ax. 180° to give 20/15; O.S., —1.0D. 
sph. > +1.0D. cyl. ax. 180° to give 20/15. 

Ophthalmoscopic examination revealed some de- 
gree of haziness of the right cornea. Corneal bio- 
microscopy showed a typical vertical Krukenberg’s 
spindle on the posterior surface of the right cornea, 
some six mm. in length. The left cornea showed a 
few pigment flecks, but not enough to form a 
spindle. The iris color was blue-green. Intraocular 
pressure was 25 mm. Hg (Schigtz) right, and 
20 mm. Hg left eye. Central and peripheral visual 
fields were entirely normal. Gonioscopy revealed a 
wide angle with no trabecular synechias. There was 
moderate pigment deposition in the trabeculum. 

One-half hour following the ingestion of one 
liter of water on an empty stomach the pa- 
tient complained of halos and blurring of vision 
of the right eye. The intraocular pressure at this 
time was 40 mm. Hg (Schigtz), right, and 32 mm. 
Hg, left eye. The tension subsided promptly upon 
the instillation of pilocarpine, and at no time was it 
later elevated, even without the use of pilocarpine. 

An intentional mydriasis test has not yet been 
performed on this patient. However, mydriatics had 
been previously used in the study of his eyes with- 
out producing any recognized increase in the intra- 
ocular pressure. 

Urinalysis was negative for sugar. 


E 

A 47-year-old white man was first seen on Febru- 
ary 16, 1951, with a history of a persistent defect 
of the upper visual field in the right eye since an 
attack of acute optic neuritis in 1933. Krukenberg’s 
spindles were discovered in both eyes at that time. 

Examination revealed the vision of the right eye 
to be 20/30 with a —1.25D. sph. > +2.5D. cyl. ax. 
180°, and of the left eye, 20/30 with a —2.0D. sph. 
=> +2.25D. cyl. ax. 180°. The patient’s hair color 
was dark brown and the iris color was steel blue or 


gray. 
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A prominent narrow vertical spindle of pigment 
was seen on the posterior corneal surface in each 
eye. Each spindle was slightly oblique, so that its 
upper end was more temporal than the lower end. 

Biomicroscopy revealed a wide triangular area of 
fine pigment on the posterior cornea, more marked 
in the right eye. There was marked atrophy of the 
pigment seam of the iris and many dots and flecks 
of pigment could be seen on the surface of the 
atrophic iris. Many dots of pigment were deposited 
on the anterior lens capsule in the pupillary area. 
There was incipient cortical cataract in both eyes. 

Following dilatation of the pupils pigment could 
be seen deposited on the posterior surface of the 
lens inferiorly behind the equator. The right optic 
disc revealed marked temporal pallor; the left 
disc was normal. There was a marked defect in the 
right upper visual field. 

Gonioscopy revealed a deep anterior chamber, an 
open angle, and a rather dense pigment ring in 
the trabeculum of each eye. Intraocular pressure 
was 20.1 mm. Hg (Schigtz) in the right eye, and 
19.5 mm. Hg in the left eye. 

Following the ingestion of a liter of water on an 
empty stomach, the intraocular pressure rose only 


1415 


to 23.4 mm. Hg (Schigtz) in the right eye and to 
22.8 mm. Hg in the left eye when checked every 
15 minutes for one and one half hours. At a later 
date pupillary dilatation was produced with homat- 
ropine hydrobromide (two-percent solution) but 
essentially no change was produced in the intra- 
ocular pressure when measured every 15 minutes 
for one hour. No free-floating pigment particles 
could be detected in the anterior chamber during 
the dilatation. 

Measurement of the facility of aqueous outflow 
as recorded during tonography performed with the 
electronic tonometer revealed the following: In the 
right eye the initial pressure of 185 mm. Hg 
(Schigtz) became reduced in four minutes to 13.8 
mm. Hg to give a “C” factor of 0.13; in the left 
eye an initial pressure of 15.6 mm. Hg became re- 
duced to 11.0 mm. Hg to give a “C” factor of 0.15. 

In this patient with Krukenberg’s spindles and a 
history of old intraocular inflammation, glaucoma 
provocative tests were negative and tonography 
showed a normal facility of aqueous outflow in 
each eye. 


478 Peachtree Street (3). 
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OPHTHALMIC MINIATURE 


Shading of the eyes and dilatation of the pupils by a drop of the solu- 
tion of atropine every second night constitute the palliative treatment of 
cataract. Not merely in the incipient stage, but even in the advanced, many 
patients find their sight so much improved by these simple means, that 
they defer, for months or years, to submit to any surgical operation. 


William M’Kenzie, 


A Practical Treatise on the Diseases of the Eye, 


Fourth Edition, 1854, p. 766. 


TAPETORETINAL DEGENERATION 


REPORT OF FOUR CASES OF A RARE FORM OF LUMINESCENT CRYSTALLINE TAPETORETIN AL 
DEGENERATION : WITH A DISCUSSION OF ITS CAUSE 


J. Liy6 Pavia, M.D. 


Buenos Aires, Argentina 


REPORT OF CASES 


Case 1 


E. C. L., a man aged 49 years, was first 
examined on August 4, 1941. Family history 
was negative. His mother, at the age of 105 
years, was in good health. His four children 
had normal eyes. Formerly an excessive 
smoker, he used to smoke 30 leaf cigarettes 
daily, he now smokes only a pipe. 

Laboratory examinations showed blood 
pressure to be normal. Wassermann and 
Kahn tests were positive. Blood cholesterol, 
1.85 gm. percent; neutrophils, 62 percent ; 
eosinophils, two percent; lymphocytes, 31 
percent ; monocytes, five percent. 

Fundus examination with ordinary light 
showed : 

Right eye. The disc was pale with no exca- 
vation and clear outer edges except in the 
right inferotemporal sector where the edge 
was slightly blurred. The caliber of the vas- 
cular branches was narrow. There was ex- 
treme atrophy of the retina and choroid, 
greater in the inferotemporal sector where 


the choroidal vessels were pale or obliterated. 

The macula had lost its anatomic configu- 
ration (fig. 1); only the external layers re- 
mained. Under the internal] limiting mem- 
brane, a brilliant plaque seemed to be formed 
by many irregularly distributed, iridescent 
crystals which appeared to be crystals of 
cholesterol. In the center of the macular zone 
were two pigmented areas, perhaps residues 
of the pigment epithelium. 

Left eye. The findings in the left eye (fig. 
1) were essentially the same as in the right. 
Four nuclei of cholesterol deposits in the 
macula were independent of each other but 
trailed faint lines of luminescent, iridescent 
crystals and showed birefringent points. 

Vision was: R.E., 1/25; L.E., 1/20. 

There was greatly decreased dark adapta- 
tion and recognition of color. 

The patient was given an intense course of 
mercury and bismuth therapy (1941) and, 
after two months showed some improvement, 
with vision of: R.E., 1/8; L.E., 1/10. This 
improvement in vision was still present when 
the patient was examined a year later, at 


Fig. 1 (ijé Pavia). Case 1. (Left) Retinograph of right eve: (M) Macula; (SC) Sclerosis of choroid. 
(Right). Retinograph of left eye: (SC) Sclerosis of choroid. 
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Fig. 2 (Lij6é Pavia). Case 2. (Left) Retinograph of right eye: (P) Iridescent crystals. 
(Right) Retinograph of left eye: (N-N’) Discoid nucleus of crystals, 


which time fundus examination of the right 
eye showed the crystalline plaque to be less 
prominent, and of the left eye, the plaques to 
be broken up and less luminescent. 


Case 2 


A. N., a man aged 55 years, was examined 
on March 18, 1935. Family history revealed 
that his grandmother had heterochromia and 
one of his brothers, who lived abroad, had 
some ocular affection, the nature of which 
was not known. 

For 10 years before this examination, the 
patient had noticed that he could not fixate 
his central vision. This difficulty had been 
diagnosed elsewhere as “macular choroiditis” 
of unknown etiology. 

Although several Wassermann tests were 
negative at this time, the patient was sub- 
jected to intense antisyphilitic therapy. 

The patient had been able to drive his car 
until three years ago when decreasing vision 
and marked diminution of the visual fields 
forced him to give up this activity. He had 
been told that his eye condition would pro- 
gress slowly, but not to the point of blind- 
ness. This man also suffered from gastro- 
intestinal disorders, and he had noticed that, 
with an increase in this trouble, his ocular 


pain increased and his visual acuity dimin- 
ished. 

Examination of the fundus with ordinary 
light showed: 

Right eye. The disc and vascular system 
appeared normal (fig. 2); in fact, both vas- 
cular and arteriolar distribution seemed per- 
fect in the macular region. However, an 
irregular, lobulated plaque with several lumi- 
nescent crystals which appeared iridescent 
when the light intensity was changed, was 
present in the macula. Some small vessels 
and pigmented spots could be seen on the 
lesion. 

Left eye. The macular lesion is divided 
into small sectors (fig. 2), three of which 
are of an irregular discoid shape; several 
crystalline points overflow into the rest of 
the macular region. 

With the aid of the Aneritra light, it was 
possible to see the internal limiting mem- 
brane in both eyes. It presented a mirrorlike 
appearance and was mosaic in form. Also 
visualized were the internal layers of the 
retina through which passed the small vessels 
of the macular periphery. 

The rest of the retina had disappeared, as 
well as the choriocapillaris, and was replaced 
by a cottonlike tissue impregnated with crys- 


at 
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Fig. 3 (Lijé Pavia). Case 3. (Left) Retinograph of right eye. (Right) Retinograph of left eye: 
(R-R) Slight reflexes of double outline. (P-P’) Macular lesion. (C) One nucleus of a mirrorlike 
corpuscle. 


tals (cholesterol). Around the disc was a 
ring of atrophy where obliteration of the 
medium vessels of the choroid started. 

Vision was: O.U., 1/10. Dark adaptation 
(Lij6 Pavia adaptometer) showed: R.E., 
one fourth of normal; L.E., one half of 
normal. Color vision ( Stilling tables) showed 
loss of red and green sense. 

Laboratory tests showed increased eosino- 
phils (nine percent) and the presence of 
Blastocystis hominis (vegetative form) and 
Endamoeba histolytica. On the basis of these 
findings, an adequate treatment was pre- 
scribed. 


Case 3 


A. M., a man aged 28 years, was examined 
on April 30, 1942. Family history was nega- 
tive. After working for three years as a glass 
maker, his ocular difficulties had been diag- 
nosed as “burns of the cornea.” Later, he had 
worked for three years, firing crystal parti- 
cles with a flame 15 cm. in length produced 
by a torch with a one-cm. diameter. For the 
past four years, he had worked in a room 2.0 
by 3.0 meters where the glass articles were 
fired under such intense heat that, even 24 
hours after the heat had been turned off, 


gloves had to be used to touch the articles. 

For six years vision had decreased pro- 
gressively and several doctors had given re- 
served diagnoses, one of which was choroid- 
itis. Tests for syphilis had been negative. 
Methyl] antigen had been used. 

Examination of the fundus under ordinary 
light showed: 

Right eye. The temporal half of the disc 
was very pale and surrounded by a bright 
green ring, wider at the upper and outer edge. 
The arterioles showed calibers one third of 
normal. Brief vertical reflexes of the internal 
limiting membrane could be seen between 
the disc and the macula. The macula itself 
was completely covered and even exceeded 
by a plaque of undefined outline, roughly 
circular, which was formed by an infinite 
number of brilliant luminescent points which 
reflected different colors but showed a pre- 
dominance of bright green (ophthalmos- 
copy). See Figure 3. 

The arterioles and small veins which could 
be seen at the periphery of the macula were 
lost among the crystalline points at the under- 
surface. With the Aneritra light, it was pos- 
sible to observe the mass of crystals (or 
bright particles) better and it was seen that 
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a yellow substance was spread over the entire 
plaque and the peripapillary ring of bright 
green appeared as a slight exudation of the 
internal retina. In the perimacular region 
were slight reflexes of double outline. 

Left eye. The same peripapillary, macular, 
and papillomacular appearance was observed 
(fig. 3). However, the lesion was divided 
into two sectors by an irregular and slightly 
oblique line of pigment. The base of the in- 
ternal sector was on this dividing line and 
three regular sides formed of numerous 
bright crystals separated the undamaged 
retina and the atrophic lesion. The external 
sector was dotted with irregularly distributed 
mirrorlike corpuscles which, in some places, 
overflowed the macula. Under Aneritra light, 
the yellow substance appeared to be faintly 
disseminated in the core of the lesion. 

Biomicroscopic examination verified the 
belief that the macular lesion was not com- 
pact. By varying the angle until the brilliant 
green reflection was obtained, it was possible 
to see tiny holes through which the pink 
color of the choroid could be seen, as well as 
very small vessels running across the spongy 
mass formed by the juxtaposition of the 
crystals. Along the course of these tiny ves- 
sels the reflections were interrupted. 

Vision was greatly diminished. It was im- 
possible to test dark adaptation and color 
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vision and to take visual fields. 

Laboratory tests revealed: Eosinophils, 
nine percent; cholesterol, 2.33 gm. percent. 
Insulin and diabetic treatment were recom- 
mended. 

One year after therapy was instituted, 
examination showed cholesterol to be 1.70 
gm. percent and vision, O.U., 1/6. The 
fundus examination revealed small red sec- 
tors on the macula, and, under Anerita light, 
the yellow substance showed greater inten- 
sity. Under sodium light, a greater separation 
between the crystals could be observed. 

Biomicroscopic examination (54) with 
polarized light seemed to bring out the phe- 
nomenon of birefraction but the focus on the 
crystals was uncertain. 

Insulin treatment was continued and cho- 
lesterol continued to be controlled. Vision, 
O.U., increased to 1/10 and remains 1/10 
after two years. 


Case 4 


M. G. L. G., a woman, aged 33 years, mar- 
ried for 11 years but childless, was first seen 
in September, 1941. Her family history was 
negative. When she first noticed decrease of 
vision at the age of 18 years, she was told 
no fundus lesion was present. Further pro- 
gressive reduction in vision and the presence 
of a central scotoma caused her to consult 


Fig. 4 (Lijo Pavia). Case 4. (Left). Retinograph of right eye, showing lesion of the macula and 
surrounding white spots. (Right) Retinograph showing papilla surrounded by white spots. 
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Fig. 5 (Lijé Pavia). Case 4. (Left) Retinograph of left eye, showing papilla surrounded by white spots. 
(Right) Retinograph showing macular lesion surrounded with many small white spots. 


other specialists and her condition was 
finally diagnosed as Stargaardt’s disease. 
Uterine malformation was the cause of her 
sterility. She had also been under long treat- 
ment for an intestinal disorder. 

Fundus examination (figs. 4 and 5) in or- 
dinary light showed: 

The ophthalmoscopic aspect of both eyes 
was similar. There was slight pallor in the 
temporal half of the disc and slight enlarge- 
ment of the physiologic excavation. With the 
exception of the macula, the distribution of 
the blood vessels appeared normal. At the 
left macula, only three arterioles and small 
veins could be seen; on the right, scarcely 
one. There was slight reduction in the caliber 
of the arterioles. The lesions of both maculas 
were similar. There was absence of foveal, 
macular, and perimacular reflexes, with 
atrophy of the greater number of the layers 
of the retina, only the internal limiting mem- 
brane and the nerve-fiber bundle remained, 
and these in a degenerated state. 

Considered in their entirety the macular 
lesions extended beyond the limits of the 
macula itself, forming two irregular plaques, 
with meeting edges, straight in some places 
and dented in others. The bases of both 
plaques seemed to be formed by pigment 
epithelium. A cottonlike substance, several 
segments of white chords (probably obliter- 
ated choroid vessels), and dispersed pigment 


cells were piled in an atypical mass in each 
macula and were partly covered by innumer- 
able disseminated corpuscles of luminescent 
crystals (cholesterol). 

In both eyes (figs. 7 and 8), the posterior 
pole of the fundus showed a singular aspect. 
Surrounding the disc, the macular, and the 
papillomacular sector were series of little 
white spots which in some places joined to 
form irregular figures; some were spread 
here and there in branches in the right eye, 
but showed a more orderly distribution in 
the left eye. 

The surface upon which these white spots 
appeared, extended for two disc diameters 
over the papilla and macula, two disc diame- 
ters on the outer side, and one and one-half 
disc diameters on the nasal side. Many of 
them could also be observed in the papillo- 
macular sector (fig. 6). Several examinations 
with the direct-image and with binocular oph- 
thalmoscope verified their location in the 
depth of the retina behind the vessels in the 
most external retinal layers. 

Examination with Aneritra light enabled 
one to see the points at which the plaque 
edges were slightly blurred, which was the 
case of most of the lesion in the right eye. 
Almost the entire outline of the plaque in the 
left eye was dented. A tenuous yellow spot, 
about the size of a normal macula, was also 


seen. 
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Fig. 6 (Lijé Pavia). Case 4. Left eye. High-power view of a small section from Figure 5. 
(L-L) Interrupted line partially follows the outer edge of the macular lesion. 


(P) Two pigmented masses. 
(O) Optic center of retinograph. 
(D) Drusen of the lamina vitrea. 


(1) Noncompact substance located in the center thickness of the retina, together with the drusen (whit- 
ish spots) that surround the papilla, forms the plaque of macular degeneration. 
(DI) To the left a drusen; to the right the whitish substance that is presumed to be cholesterol deposits. 


(F) Nerve fascicles in the initial degeneration. 
(E) Narrowing in the superior nasal arteriole. 


(A) Probably precapillary vessels of the macular region. 


(PC) Precapillary. 


Biomicroscopic examination with the help 
of contact glasses showed that the macular 
lesions contained numerous polychromatic 
particles which reflected the light in a manner 
similar to that of a reflecting mirror. This 
reflection appeared at any point of the plaque 
at which the luminous focus was directed. 
Figure 9 shows an intensely white sector at 
different points. 

It was possible to verify the observation 
that small vessels were present in the periph- 
ery of the macular plaques. Due to the dis- 
appearance of the external layers of the 


retina, the pigment epithelium, and the cho- 
riocapillaris, the plaques appeared to be ex- 
cavated on a plane behind the surrounding 
retina. The residues of these structures and 
the crystalline deposits were joined in a 
roughly facete formation, similar to a reticu- 
lated tapestry. In some places, this formation 
showed spontaneous pulsations, synchronous 
with the radial pulse, of which I was able to 
make a cinemagraphic record. 

Vision, greatly reduced, was: R.E., 1/25; 
L.E., 1/20. 


Visual fields of the right eye, taken with a 
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Fig. 7 (Lij6é Pavia). Stereoretinograph of right eye (Case 4). 


Bjerrum screen and Best projector, showed 
a central scotoma extending irregularly up to 
eight degrees and a slightly enlarged blind- 
spot. It was only possible to obtain a 
10/1,000 isopter: nasal, 27 degrees ; tempo- 
ral, 30 degrees ; above, 18 degrees ; below, 25 
degrees. 

Dark adaptation was moderately dimin- 
ished. Color vision (Stilling’s tables) was 
diminished for red and green. 

Physical examination showed hepatic 
trouble and arterial hypotension. 

Laboratory tests showed: Wassermann 
and Kahn, negative; cholesterol, 3.12 gm. 
percent. 

After consultation with her physician, an 
intensive treatment of intravenous fibrolysin 
and potassium iodide was prescribed. Four 
months later, the patient showed improve- 


ment with vision increased to 1/17, O.U. 
Visual fields and dark adaptation were also 
slightly improved and cholesterol was re- 
duced to 2.0 gm. percent. 

The treatment was continued for two 
years and the improvement maintained, with 
the cholesterol going below 1.90 gm. percent ; 
the central scotoma decreasing to eight de- 
grees in the right eye and seven degrees in 
the left and it was possible to use a 5/1,000 
isopter. All meridians showed an increase of 
from five to eight degrees. 

Early in 1944, this patient suffered inter- 
mittent arterial spasms in the papillary 
branches which were accompanied by mo- 
mentary amaurosis and subjective color and 
light sensations. Blood pressure was 135/85 
mm. Hg and pressure of the central retinal 
artery was 36 mm. Hg, indicating a good 


Fig. 8 (Lijé Pavia). Stereoretinograph of left eye (Case 4). 
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Fig. 9 (Lijé Pavia). Case 4. Enlargements of the retinographs of both eyes. 


vascular condition. The heart findings were 
normal. Hormone treatment was intensified. 

By the end of that year, the momentary 
amaurosis was occurring at more frequent 
intervals, the average three a month, accom- 
panied by the appearance of blue spots and 
reddish lines. Cholesterol was at 1.60 gm. 
percent and vision was again decreased to 
1/20, O.U. The patient was then lost to 
follow-up. 


SUMMARY 


There are similar characteristics in the 
four cases reported: 

1. The essential lesion was situated in the 
macula, and each case showed the presence 
of brilliant luminescent crystals, probably 


cholesterol in nature. 

2. Direct vision did not exist in any case. 
One patient had vision of 1/10; two others 
had a low of 1/20; and the fourth had vision 
reduced to counting fingers at 30 cm. 

3. In three cases, the symptoms appeared 
in adulthood; in one during adolescence. 

4. In only one case was there a family 
history of ocular disturbance—a brother who 
lived in Europe and could not, therefore, be 
examined. 

5. In no case were there inflammatory 
symptoms. 

6. Hypercholesteremia was present in two 
cases which suggested an endocrine dysfunc- 
tion. Hormone therapy brought improvement 
which lasted three years. 
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7. In the only case in which syphilis was 
proved, specific treatment brought the great- 
est improvement that could be expected—1/8 
to 1/10. 

8. In all cases, atrophy of the choroid in 
the macular region was observed as a logical 
complication of the degenerative process of 
the macula (Troncoso). 

9. Alterations in color vision and dark 
adaptation were proved in three cases. It was 
observed in the fourth case but it was not 
possible to verify it. 


DISCUSSION 


In all of these cases, the choroidal-retinal 
atrophy was absolute and was characterized 
by the presence of luminescent crystalline 
bodies that formed a sort of tapestry in the 
lesion. Plaquelike, they were distributed in a 
more or less compact form and reflected light 
as if they were mirrors. 

Bietti' reported several cases and pointed 
out the presence of crystals of cholestero! in 
a dispersed form in the external layers of the 
retina, with probable migration to the in- 
ternal layers. 

Wolflein and Lo Russo? interpret these 
same crystals as wartlike formations in the 
lamina vitrea upon which formations of cho- 
lesterol and calcium have been deposited. 

Gayet® suggests the transformation of the 
pigment epithelium and its probable choles- 
terol degeneration. 

Other investigators have referred to the 
presence of these crystalline particles in dis- 
persed form. Van Duyse* describes the spot- 
ting of the perifoveal and polar areas with 
points of “diamondlike splendor” which he 
took to be crystals of calcium. Scotti® men- 
tions “points which reflected light intensely, 
giving the impression of small birefractile 
crystals.” 

Urrets-Zavalia refers to round, brilliant 
points, and Bussola® speaks of round and 
luminous points. Koyanagi’ refers to the 
substitution of pigment epithelium by an im- 
pregnation of lipoid granules. 

I have not found any reference to the 


presence of plaques or nuclei similar to those 
observed in the cases herein reported in 
which conglomerations of brilliant particles 
have been identified in the following three 
forms : 

1. A plaque of more or less clear outline 
which occupies or even extends beyond the 
macula (R.E., Case 1; R.E., Case 2; L.E., 
Case 3; O.U., Case 4). 

2. Small nuclei of crystals, more or less 
disconnected from one another (L.E., Case 
1: L.E., Case 2). 

3. Macula completely filled with crystals 
having iridescent reflexes and without de- 
fined borders (R.E., Case 3). 

As in cases of hereditary degeneration in 
which the polymorphism of the lesions was 
evident (Frangois* and Bietti®), so in the 
cases here reported. It would seem, therefore, 
that Bietti’s conclusions are very much to the 
point: 

“In degenerations which affect the exter- 
nal layers of the retina and the pigment epi- 
thelium, there are no set separations and it 
is possible to find association of different 
conditions in the same case. In such cases, 
this association is not exclusively in the 
macula. 

“Narrowing of the vessels, retinal atrophy, 
and choroid disorders can coexist.” 

In my cases, although there was a history 
of ocular disorders in a sibling in one case 
(Case 2) which could not be investigated 
and therefore remains in doubt, it seemed 
the only justifiable classification was “ac- 
quired tapetoretinal degeneration.” The hy- 
pothesis is suggested that, if the normal 
“lifetime” of the macula is limited by a 
peculiar fragility or predisposition or by im- 
perfect development, a general toxicity, in- 
fection, or endocrine dysfunction may act 
upon this “point of lowest resistance.” Fran- 
ceschetti and co-workers refer to this in their 
remarkable study, Heredity in Ophthal- 
mology.”® Bailliart in his chapter on the 
“Retina,” also refers to “acquired degen- 
eration” which would be senile degeneration 
of the macula and which is sometimes ac- 
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companied by intensive vascular sclerosis of 
the choroid (Lij6é Pavia'?). 

With the exception of Case 3, in which 
vision was almost nil, it was possible in the 
cases here reported to verify the alterations 
in dark adaptation which, as has been pointed 
out by Marquez,’ were associated with 
central scotomas. Such alterations confirm 
that the lesion is neuro-epithelial in origin 
(Bonnet"*). 

The anatomic substratum of the tapeto- 
retinal degeneration described by Renard’ 
includes : Transformation and atrophy of the 
pigment epithelium with migration of its ele- 
ments, sclerosis of the vascular walls and 
narrowing of the caliber, and slow atrophy 
of the choriocapillaris. 

The predominance of polar localization 
can be explained by what may be described 
as the “terminal circulation” of this region 
(Gonin"*). 

The most minute alteration in the pigment 
epithelium is sufficient to produce changes 
in dark adaptation. Lagrange,”* in his excel- 
lent report, admits that an acquired degenera- 
tive condition may be accompanied by color 
blindness. 

The slight changes in color vision, espe- 
cially for red and green, in my cases coin- 
cide with the observations of Bourdier and 
Shaaff'* that acquired disturbances generally 
are more simple in form than congenital 
ones. 

In commenting upon the cholesteremia 
present in Cases 3 and 4, the question is 
posed: Can cholesteremia in itself produce 
retinal lesions? 

Chauffard maintains (Redslob’®) that 
such a condition produces circulatory trou- 
bles of suprarenal origin. Dubois-Poulsen 
does not accept this theory because other 
diseases, biliary, lithiasis, cholemia, xanthel- 
asma, which do not produce retinopathies, 
co-exist with cholesteremia ; inversely, there 
are retinopathies without cholesteremia. 

Redslob refers to the case of a patient, 
aged 51 years, who showed a normal vision 
and fundus. Four years later she had a 
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typical myxedema, with a basal metabolism 
rate of —32 percent, hypercholesteremia of 
3.40 gm. percent, and a macular degenera 
tion with yellow foci and punctate hemor- 
rhages. A central scotoma was present and 
vision was reduced to 0.2 and 0.5. Thyroid 
treatment was instituted and, two years later, 
the myxedema had disappeared, the basal 
metabolism rate was a —16 percent, and 
blood cholesterol 1.80 gm. percent. 
Vision had neither improved nor grown 


was 


worse; the central scotoma was approxi- 
mately the same, and the degenerative macu- 
lar lesions persisted but without hemor- 
rhages. 

In Redslob’s opinion, the myxedema had 
produced the macular lesions. It seems to me 
that this opinion is correct and that the 
reason vision did not change in Redslob’s 
case was because the entire retina was not 
affected by the degeneration, the more ex- 
ternal layers remaining undamaged. 

Finally, an attempt should be made to in- 
terpret the perimacular-papillary ophthalmo- 
scopic findings in both eyes of Case 4. The 
exceptional extent of the lesions, the deposi- 
tion of the white spots, their location in the 
retina, their form, size, and relation to each 
other gave them an uncommon interest. 
Franceschetti'® illustrates (figs. 6, 7, and 
8'°) a hyaline degeneration which in no way 
resembles my observations. Nor do the find- 
ings in my case resemble the disseminated 
white points seen in retinitis punctata albes- 
cens, nor in guttata choroiditis—which pro- 
cesses may be classified as tapetoretinal 
degenerations. 

If the retinographs that Pillat?® illustrates 
in Plate 83, figs. 1, 2, and 4; Plate 84, fig. 1 
are studied carefully, it must be concluded 
that the white spots seen in my Case 4 are 
what those of the German school would call 
“drusen of the lamina vitrea.” 

The three cases presented by Pillat show 
the drusen located in a large circle that sur- 
rounds and slightly exceeds the nasal side of 
the disc. The drusen are of different sizes, 
are not all round, are arranged in small lines 
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or in brief branching figures; in size and 
appearance they resemble those seen in my 
Case 4. 

In order to confirm this interpretation, 
reference is made to an histologic section of 
drusen of the lamina vitrea in A. Fuchs"? 
in which the relation of the lesion to the pig- 
ment epithelium is illustrated. The size of 
the white spots shown by Fuchs closely 
approximates that of the white spots shown 
in my Figure 6(D, D). 

Case 4 herein reported also resembled one 
illustrated by Bailliart in his Retinogram 
77.* Bailliart classified his case as one of 
“juvenile bilateral macular lesion” with a 
central scotoma and vision of 1/10. He de- 
scribes the spots as “little yellow spots simi 
lar to those of capillaritis.” 

In a case of macular degeneration which I 
saw in 1932,*° there were small refractile 
points around the macula and located in the 
external layers of the retina, which had the 
appearance of tiny pieces of gilt paper. Two 
years later, I reported**** two cases, one of 
which showed a typical pigment degenera- 
tion with macular alterations, and the other 
a degeneration of the macula, around which 
20 whitish spots could be observed, with 
probable involvement of the choroid. 

In such cases, the pigment epithelium can 
not but be involved and one must agree with 
Magitot** when he says: 

“The pigment epithelium behaves like a 
gland annexed to the retina; it is a secretory 
epithelium that can replace its dead cells with 
newly formed elements by a process of direct 
division, capable of phagocytosis, of produc- 
ing pigment and of losing it, and of produc- 
ing hyaline substances and wartlike forma- 
tions similar to what the German school calls 
drusen. Its capacity for proliferation is un- 
limited as is proved by discoid macular de- 


generation.” 
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Magitot’s microphotgraphs illustrate these 
words. 

On the other hand, Bartolozzi** has ob- 
served some cases in which, in addition to 
the macular alteration, yellow spots (which 
he calls “drosas”) were disseminated through 
the retina. 

Carreras-Mata™ states “this co-existence 
or successive transformation from one form 
to another induces one to suppose that the 
tapetoretinal degenerations are not simply a 
group of diseases of certain incidence and 
symptoms but rather may be different forms 
of a single disease.” 

The co-existence of two distinct processes 
in my Case 4 provide a certain evidence for 
the statement of Stadlin and Van Bogaert*® 
that it is possible to observe ophthalmoscopic 
alterations inflammatory in type accompany- 
ing a degenerative process. By binocular 
ophthalmoscope, my Case 4 showed that, in 
front of the “drusen” and in the depth of 
the retina, the diffused mass that formed 
in part the white perimacular-papillary spots 
was made up of a noncompact substance. 
Which observation suggests the possible 
presence of cholesterol deposits (inflamma- 
tory or not) in front of the drusen (fig. 11). 

In the light of the observations of Koelle 
and Friedenwald,*® this observation is not 
improbable. They determined that, in the 
retina, cholesterol activity is greatest at the 
height of the subjacent, plexiform, internal, 
granulous layer and bipolar cells. 

These observations provide a certain con- 
firmation of the hypothesis herein set forth 
with the hope that it may contribute some 
factors to an explanation for a singular 
ophthalmoscopic condition which is charac- 
terized by luminescent crystalline lesions and 
which has not, to my knowledge, been re- 
ported to date in the literature. 

Av. Quintana 104. 
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ETIOLOGIC CONSIDERATIONS OF VERTICAL MUSCLE DEFECTS* 
Part I. GENERAL CONSIDERATIONS: CLASSIFICATION : SUPRANUCLEAR VERTICAL DEFECTS 


Water H. Fink, M.D. 


Minneapolis, Minnesota 


The etiology of vertical defects is specu 
lative. I propose to probe into this field, to 
assemble data concerning the causative fac- 
tors in vertical muscle defects, and evaluate 
them on the basis of tangible evidence. Be- 
cause of the importance of etiology in our 
concept of vertical imbalance, it is hoped 
that this discussion may serve to create a 
somewhat more unified opinion. 

Concerning horizontal motor defects much 
thought has been given and a voluminous lit- 
erature has accumulated, in which many etio 
logic factors are more or less accepted. Ver- 
tical defects, on the contrary, present a com- 
paratively unexplored field. 

A review of available data indicates that 
our knowledge of the etiology of vertical de- 


* Presented at the 88th annual meeting of the 
American Ophthalmological Society, June, 1952. 


viations is based largely on supposition. 
Anderson’s findings' emphasize this point: 
in an analysis of 402 cases from an etiologic 
standpoint he was able to determine the 
cause of the deviation with certainty in only 
10 cases. 

That most of our knowledge of the etiol- 
ogy of vertical defects is based on inference 
is understandable. The defects 
lend themselves much more readily to study, 


horizontal 


both clinically and on the operating table. 
The vertical defects, because of their com- 
plexity, are more difficult to analyze clin- 
ically; because of their obscure anatomy, 
they are more difficult to study at the time 
of operation; actual knowledge of the anat 
omy of the vertical mechanism, as revealed in 
the dissection laboratory, is limited. 

The physiology of the vertical mechanism 
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is also a matter of controversy. Some main- 
tain it is poorly developed, taking only a 
passive role in binocular activity, while 
others consider it a highly developed mech- 
anism, forming the basis of stable binocular 
action. 

We have, therefore, in the vertical defects 
a problem which is not clearly defined and 
about which much of our knowledge is specu- 
lation. The problem of assembling tangible 
evidence as to its etiology is therefore diffi- 
cult and must necessarily be incomplete and 
open to question. 

Nevertheless, study of the etiology of 
vertical defects is not merely of academic 
interest; it is of definite clinical value. 
Knowledge of the etiology of a vertical de- 
fect leads to a more accurate diagnosis; suc- 
cessful therapy also demands correct evalua- 
tion of the etiologic factors. 

An attempt must be made in each individ- 
ual case to differentiate the static (mechani- 
cal) and dynamic (innervational) factors to 
avoid therapeutic blunders. Surgical treat- 
ment can effect a permanent change only in 
the static (mechanical) conditions; nonsur- 
gical treatment can only indirectly produce a 
change in the relative position of the eyes. 
Once proper evaluation has been carried out, 
therapy rests upon rational and _ logical 
grounds. The more accurately we can eval- 
uate the causative factor, the better the ulti- 
mate result. 


GENERAL CONSIDERATIONS 


In order properly to evaluate the various 
etiologic factors it is essential to consider 
certain facts concerning vertical motor de- 
fects. Not only the manifest error but also 
the latent ones must be considered. 

1. Vertical defects are more frequent than 
is generally recognized. White and Brown? 
state that of 1,955 cases of motor anomalies, 
36.6 percent of horizontal deviations were 
complicated by a vertical imbalance. In 402 
cases of combined vertical and horizontal im- 


balance reported by Anderson,’ 286 showed 
vertical imbalance. 
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In Scobee’s* group of 457 patients with 
esotropia, 195 (43 percent) had paresis of 
one or more of the vertically acting muscles. 
The incidence of the vertical component was 
49 percent in the nonaccommodative group, 
45 percent in the partially accommodative, 
and 21 percent in the purely accommodative 
group. (These statistics do not include minor 
vertical imbalance; if so, the percentage 
would be appreciably higher.) 

2. A vertical defect has certain basic 
differences in anatomy and physiology which 
distinguish it from a horizontal defect. Be- 
cause of this an etiologic factor may assume 
greater or less significance than the same 
factor related to a horizontal defect. For ex- 
ample, an accommodative factor due to a re- 
fractive error is of greater significance in a 
horizontal defect than in a vertical defect. 

3. One or more etiologic factors may be 
involved. Some of these are obvious, others 
are present by inference, still others remain 
more or less obscure. 

4. The etiologic factors present in any 
given case may vary in importance; some 
are primary factors in precipitating the de- 
fect, others are secondary factors which de- 
velop or become manifest as the result of the 
primary defect. For example, suppose that a 
superior oblique paralysis is the primary 
etiologic factor. In its presence an innerva- 
tional vertical factor may become manifest 
that would otherwise have remained latent. 
Or a secondary etiologic factor, such as an 
accommodative-convergence defect, may be- 
come superimposed upon the primary pa- 
ralysis. 

In addition, independent factors may co- 
exist, such as a high refractive error and a 
paresis. The involved etiologic background is 
particularly difficult to analyze if the defect 
has been present for some time. 

5. There is a difference of opinion as to 
the significance of the vertical motor field. 
Some consider it unimportant, not essential 
in our daily use, and elementary in its de- 
velopment. Others consider it a highly de- 
veloped mechanism, by reason of whose great 
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stability the elastic, adjustable nature of the 
horizontal field is made possible. 

The literature concerning the physiology 
of the vertical motor field is meager. Very 
little actual available and 
opinions in this field of oculomotor physiol- 
ogy are based chiefly on supposition. How- 
ever, it is my contention that the vertical 
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motor mechanism is very important in oculo- 
motor activities, co-ordinated horizontal ac- 
tion being dependent to a considerable de- 
gree upon the highly developed physiologic 
action of the vertical mechanism. That the 
vertical mechanism is highly developed and 
that binocular efficiency is dependent upon 
its stability is evidenced in the study of cer- 
tain physiologic and anatomic data presented 


below. 


PHYSIOLOGIC DATA 

There is some evidence to substantiate the 
claim that the vertical mechanism is a highly 
developed stable one, of considerable physio- 
logic importance in binocular activity. In the 
interests of binocular efficiency, the vertical 
mechanism must necessarily be a stable one. 
It is this stability which permits the wide 
latitude of adaptability of the horizontal mo- 
tor field fundamental to our daily needs. A 
disruption of the vertical balance produces a 
profound change in binocular activities. 

1. Physiologic study shows that the ver- 
tical mechanism is made up of basic reflexes 
having certain characteristics of the so-called 
unconditioned reflexes described by Pavlov. 

It is generally believed that all nervous ac- 
tivities are reflex in nature, and may be di- 
vided into two classes: the comparatively 
simple reflex activities of the cord and brain 
stem, which are structurally determined and 
transmitted by heredity and are known as 
unconditioned reflexes; and, superimposed 
on these, acquired conditioned reflexes medi- 
ated by cerebral activity. 

The first are characteristic of the species 
rather than of the individual and occur with 
extreme regularity, provided the necessary 
structural basis has developed. The second 
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each individual acquires for himself out of 
his own experience; they are being con- 
tinually created and modified by environ- 
mental conditions, cannot be created spon- 
taneously, but can be built up only upon an 
inborn unconditioned reflex. 

Once formed, however, and provided that 
the neural groundwork is sufficiently plastic, 
and that continued reinforcement leads to 
satisfactory reward in achievement, condi- 
tioned reflexes can become as firmly estab- 
lished as unconditioned reflexes. The pos- 
tural reflexes are examples of unconditioned 
reflexes, innate and automatically complete 
before birth, functioning independently of 
ocular stimuli; whereas fusion is a condi- 
tioned reflex. 

The vertical mechanism displays some 
characteristics of the unconditioned reflexes. 
Like the basic reflexes, it is a primitive de- 
velopment in the species and not subject to 
alteration. This is evidenced by the stability 
of the vertical mechanism in the newborn. 

The newborn possesses the power of con- 
jugating the eyes in vertical movements. The 
fixation reflex is also innate and present at 
birth, but it is only feebly developed, re- 
sponding momentarily to a strong stimulus 
such as a bright light. 

In contrast, the horizontal field exhibits 
conditioned reflexes. These are acquired, de- 
velop after birth, and can be altered by use 
and training. Horizontal movements are 
poorly conjugated at birth and require 
months before becoming stabilized. Indeed, 
full stabilization usually does not occur for 
several years, and even then the horizontal 
movements retain a variability which permits 
a wide range of flexibility and may, under 
unfavorable conditions, easily lead to in- 
stability. It therefore follows that a defect in 
the vertical field produces the more profound 
disruption of forces, of greater significance 
and presenting a fundamentally different 
etiologic problem. 

2. Physiologic study further confirms that 
stability of the vertical balance is essential to 
efficient binocular action. Whereas the ac- 
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tions of the horizontal muscles are compara- 
tively simple, the co-ordinated actions of the 
vertical muscles are highly complex, owing 
to the variable actions dependent upon the 
direction of gaze. 

Because the axes of rotation of the vertical 
muscles lie outside Listing’s plane, vertical 
movements call for a higher degree of co- 
ordination, in order that ocular movements 
may take place around an axis lying in the 
correct plane. 

The action of the vertical muscles must be 
balanced so that the various components are 
synchronized. For example, when the eye is 
turned up or down, the components acting 
around the vertical and anteroposterior axes 
are neutralized, leaving those which act 
around the horizontal axis combined in the 
correct proportions and thus permitting 
movement free from unnecessary deviations. 

The arrangement of the four vertical 
muscles represents the most economical way 
to achieve both vertical movement free of 
torsion, following Listing’s law, and torsion 
of the eyeball where this is needed. The in- 
tegration of the various types of muscle ac- 
tion (vertical, horizontal, and torsional), 
which is present in varying degrees as the 
gaze is shifted from place to place, necessi- 
tates a stable mechanism. Such a stability in 
the vertical balance gives to the horizontal 
balance the flexibility essential for accom- 
modation and convergence. 

Evidence points to a 
highly central mechanism. Clinical and patho- 
logic evidence suggests that the higher con- 


well-established, 


trol center for vertical ocular motor move- 
ments is, for the most part, located in the 
superior colliculi. Experimental evidence in- 
dicates that this area is highly specialized 
and is closely associated with the reflex cen- 
ters of the brain. These reflex centers serve 
to modify the impulses from the superior 
colliculi. 

It is important to note that the vertical 
mechanism is independent from the hori- 
zontal mechanism except for the association 
in the frontal oculomotor centers where 
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the willed movements originate. 

The separate controlling mechanism for 
vertical movement, found in the superior 
colliculi, creates a separate and individual- 
ized type of control over the vertical ocular 
movements which, from a physiologic stand- 
point, should not be considered as possessing 
the same influence in binocular activities as 
found in the horizontal control. 

This highly developed central mechanism 
for vertical movements accounts in great de- 
gree for the stability of the vertical balance 
and the remarkable capacity for adjustments 
so essential to binocular vision. The co-ordi- 
nating mechanism in vertical ocular move- 
ments depends not only on gross muscle 
contractions and relaxations, but also on 
finely integrated neuromuscular actions (fu- 
sional movements) under the control of the 
higher reflex centers. Such a mechanism 
must exert a restraining influence, limiting 
variations in position in order to achieve 
smooth binocular action in the different fields 
of gaze. 

It is generally agreed that small amounts 
of vertical imbalance, such as three or four 
prism diopters, are far more likely to be 
clinically significant, being associated with 
definite symptoms, than are equal amounts of 
either esophoria or exophoria. The reason 
usually given is that the range of vertical 
vergence—vertical fusion amplitude—is 
much smaller than the range of lateral fu- 
sion. 

The average patient, for example, cannot 
overcome more than two or three prism di- 
opters of vertical prism without diplopia, and 
attempts to improve this range are futile. 
Vertical fusional powers must be very strong 
in order to accomplish what they do in view 
of this limited range. 

The importance of this stability is further 
evidenced in clinical work when a vertical 
muscle is underacting, especially if the su- 
perior oblique is involved. The torsional de- 
fect coupled with the vertical defect creates 
a mechanical state which disrupts all other 
reflex activities and presents a formidable 
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problem. Lack of proper consideration of the 
vertical defect has frequently resulted in dis- 
appointing therapeutic results. 

3. According to Lancaster,‘ vertical verg- 
ence plays a minor role in binocular activity 
as compared with horizontal vergence. The 
various binocular adjustments made at dif- 
ferent distances call for a minimum effort of 
the vertical function; vertical 
movements (up and down) are conjugate, 
and disjunctive movements are not called for, 


vergence 


except to correct minor deviations. 

The amplitude of horizontal adjustment is 
considerably greater. Every change in dis- 
tance requires a change in horizontal verg- 
ence, and therefore a disjunctive adjustment. 
Horizontal movements are conjugate only 
when the distance of the fixation is not 
changed. 


ANATOMIC DATA 


Anatomic evidence also indicates a highly 
developed, stable vertical mechanism. Be- 
cause the eyes are in a common horizontal 
plane, because of the peculiar anatomic ar- 
rangement of the muscles in relation to the 
globe, the type of insertions, and the special- 
ization of the fascial membranes which pro- 
duce a check action on the muscles, a high 
degree of stability is present in the peripheral 
mechanism. This fact is evidenced by the 
comparatively small deviation found in the 
vertical imbalances as compared with the 
horizontal, also by the small amount of sur- 
gical correction required to produce the nec- 
essary result. 

A study of early embryologic material 
shows that the anatomic relationship of the 
vertical muscles is established from the on- 
set. For example, the relation of the obliques 
to the eyeball is established at the earliest 
stages and remains in practically the same 
relation throughout the developmental pe- 
riod. Such an arrangement is evidence of 
great stability in basic anatomic structure. 

Comparative anatomy shows the need for 
stability and the complexity of the vertical 
mechanism in man. In the lower vertebrates 
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the vertical mechanism is less complex and 
the binocular demands comparatively simple. 
For example, the obliques predominantly 
cause a wheel movement, a comparatively 
simple function. In the bipeds, such as man 
and monkey, the vertical mechanism becomes 
more complex. The muscles involved have 
variable functions, necessary because of the 
erect position and because the vertical action 
is associated with lateral and torsional move- 
ments. Such actions cause a highly developed 
integration of forces which can occur only 
in a highly stable mechanism. 

The influence of environment on the de 
velopment of the vertical mechanism is best 
illustrated in the case of the superior oblique 
muscle. Because of its comparative unim 
portance in our present needs, the inferior 
oblique continues in a primitive form of de- 
velopment; whereas the superior oblique, 
because the needs of the biped predominantly 
require down-and-in vision, is a highly spe- 
cialized mechanism, in only a limited sense 
comparable to the inferior oblique. 

We have, therefore, in the vertical com- 
ponent a very fixed relationship with very 
limited range of reflex power of adjustment ; 
in the horizontal component a great power 
of adjustability. It is only natural that the 
horizontal balance, which is called on so fre- 
quently to make adjustments, should be 
highly flexible and that the vertical balance, 
which has very little need for variability in 
ordinary daily use, should be very stable. 

It would seem from the above data that the 
vertical mechanism has characteristics which 
are fundamentally different from those of 
the horizontal mechanism and that a disrup- 
tion of the normal action of this mechanism 
would produce situations different in nature 
from those produced by a disruption of the 
horizontal mechanism. 

Clinical evidence confirms this fact, cases 
of vertical disturbance showing characteris- 
tics which are of diagnostic significance. To 
cite a few of these changes: 

1. Vertical defects are more frequent in 
early life than horizontal defects. 


1432 WALTER H. FINK 


2. A high percentage of vertical disturb- 
ances are due to mechanical defects. 

3. Secondary changes such as muscle or 
fascial contractures are more evident in ver- 
tical than in horizontal defects. 

4. Because a vertical defect creates a 
greater mechanical obstacle to binocular ac- 
tion than does a horizontal defect, binocular 
unity is more difficult to re-establish in the 
presence of a vertical than of a horizontal 
defect. 

5. There is less tendency for the vertical 
defect to become concomitant. 

6. Fusion training is of little value. 

It can thus be seen that an etiologic factor 
should be evaluated on a different basis 
when it causes a defect in the vertical mech- 
anism than when a similar factor causes a 
defect in the horizontal mechanism. 


CLASSIFICATION OF VERTICAL DEFECTS 

The etiology of vertical defects is too com- 
plex to lend itself to accurate classification. 
When so many factors are controversial, 
any method of classification is obviously 
open to criticism, as being too dogmatic or 
all inclusive. The following classification is 
admittedly a convenient vehicle for the pur- 
pose of presentation. 


SUPRANUCLEAR FACTORS 


1. Cortical (higher centers and _path- 
ways): 
Vertical defects attributable to a spe- 
cific lesion 
Vertical defects not attributable to a 
specific lesion 

2. Subcortical (brain-stem centers and 
pathways) : 
Vertical defects attributable to a spe- 
cific lesion 
Vertical defects not attributable to a 
specific lesion 


INFRANUCLEAR FACTORS 
1. Innervational (motor centers and their 
peripheral nerves) : 


Defects of the motor nuclei of the ver- 
tical muscle 
Defects of the peripheral nerves to the 
vertical muscles 
2. Noninnervational 
anism) : 
Vertical defects related to the eyeball 
Vertical defects related to the orbit 
Vertical defects related to the fascia 
Vertical defects related to the muscles 
Statistical studies indicate that inheritance 
is a factor which must be stressed in the 
etiology of vertical defects, regardless of 
whether mechanical or innervational factors 
are thought to be the more important ele- 
ment in the etiology. Accompanying the ocu- 
lar deviation in these cases may be various 
other ocular abnormalities and a general 
weakness of the central nervous system, a 


(peripheral mech- 


so-called neuropathic condition, manifesting 
itself in abnormal excitability, combined with 
abnormal exhaustibility. 

Carefully compiled statistics have shown 
that among the nonsquinting relatives of a 
squinting child, high ametropia, anisome- 
tropia, monocular amblyopia, heterophoria, 
and weak fusion faculty are to be met with 
much more frequently than in families which 
have no squinting member. 


SUPRANUCLEAR VERTICAL DEFECTS 


For the purpose of presentation, the etio- 
logic factors producing supranuclear vertical 
defects may be divided into two groups, de- 
pending on the level at which the supranu- 
clear system is involved: (1) The cortical 
centers and pathways where the volitional 
and reflex movements of the eyes originate ; 
(2) the subcortical centers and pathways 
which integrate and co-ordinate the cortical 
impulses and transform them into impulses 
which stimulate the motor nuclei. 

Because of the close interrelation between 


the two areas it is obviously impossible to 
make a sharp distinction in the involvement 
of the two regions. An etiologic factor may 
be related to both groups although more pre- 
dominantly to one. 


ETIOLOGY 


No attempt will be made to discuss all 
conditions in this highly complicated field, 


but rather to call attention briefly to a few 
of the more important factors which serve to 
illustrate the nature of the processes. 


DEFECTS OF CORTICAL VERTICAL OCULOMOTOR 

CENTERS AND PATHWAYS 

Oculomotor defects in this area are usually 
not seen as isolated phenomena. Cortical de- 
fects may be accompanied by disturbances in 
the subcortical region with symptoms char- 
acteristic of disturbances in both regions. 
Adjacent motor and sensory areas may also 
be involved, in which case the oculomotor 
symptoms make up only a part of the clini- 
cal picture. 

This tendency to a more generalized in- 
volvement is due to the anatomic arrange- 
ment where there is an intimate relation- 
ship and a certain amount of overlapping of 
the various centers, to the nature of the blood 
supply and to the effect of increased intra- 
cranial pressure. 

For the purpose of this presentation cor- 
tical oculomotor defects may be divided into 
two groups: defects attributable to a specific 
lesion; defects attributable to an abnormal 
cortical control. 


Defects attributable to specific lesion 


NATURE OF THE LESIONS. The exact na- 
ture of these lesions is frequently unknown, 
so that opinion in many instances is based 
largely on supposition. Although in a large 
number of cases the cortical area seems ob- 
viously at fault, such evidence is but occa- 
sionally based on pathologic findings. How- 
ever, although direct evidence is scanty the 
possibility of the occurrence of such lesions 
is indicated in the changes found in certain 
other cerebral conditions in which there is 
definite pathologic proof. 

Developmental anomalies of the oculomo 
tor cortical mechanism occur as in other parts 
of the central nervous system. Direct evi- 
dence as to the existence of such lesions is 
mostly conjectural, being based on clinical 
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findings which show a disturbance of the 
cortical region and on absence of evidence 
which indicates pathologic lesions such as 
result from trauma, vascular disease, or tu- 
mors. 

A developmental defect in this region is 
usually associated with a similar disturbance 
in other areas of the cortex. The defect may 
range from such slight weakness in control 
as emotional instability or mental retardation 
to gross anomalies of the cortex which may 
be associated with other gross anomalies of 
other parts. 

Acquired defects make up the greater per- 
centage of the disturbances found in the cor- 
tical area. Acquired cortical disturbances in- 
clude vascular, inflammatory, degenerative, 
or neoplastic conditions in the central nerv- 
ous system and the meninges and trauma of 
the brain or skull. 

It has been estimated that 70 percent of 
cases of spastic paraplegia in children are 
due to intracranial hemorrhage at birth, and 
that 20 percent of all idiots and imbeciles owe 
their condition to the same cause. The inci- 
dence of squint in such cases is very high. 
If such gross injuries occur with this high 
frequency, it would seem that injuries minor 
enough to escape notice at the time, yet suf- 
ficient to disturb the balance of the binocular 
mechanism, must occur with even greater 
frequency. These often become manifest as 
an obvious dissociation only at a much later 
date. 

CLINICAL MANIFESTATIONS. Frontal cen- 
ter for conjugate movements. The frontal 
motor area is the principal cortical center for 
the regulation of the volitional conjugate 
movements of the ocular muscles. It is situ- 
ated in the posterior portion of the second 
and third frontal convolutions, just anterior 
to the precentral fissure. This center permits 
voluntary movements of the eves, because of 
a command to do so or because of a conscious 
decision. 

Owing to evolutionary transfer of func 
tion to higher levels, the frontal cortex has 
assumed control over other centers and has 
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the power to neutralize stimuli coming from 
the occipital and other centers. 

Frontal lesions may be either paralytic or 
irritative in nature. A paralytic lesion in- 
volving an oculomotor area is followed by 
paresis of conjugate gaze to the opposite 
side, and is always comitant in type. The le- 
sion is a paresis, only rarely a paralysis, of 
conjugate gaze. The paresis is of movement 
rather than of individual muscles. 

In paralysis, the movements of both eyes 
past the midline in the direction of paralysis 
are impossible; the eyes are usually held 
fixed, turned toward the opposite side by 
opposing muscles. If the paralysis is only 
partial, the patient may move both eyes to 
the other side by willed effort, but fixation 
cannot be maintained and jerky nystagmus 
results. The inability to move both eyes is 
equal, also the degree of nystagmus. The 
visual axes remain parallel, and there is nei- 
ther strabismus nor diplopia. There is an 
increased tonicity of the antagonistic 
muscles, resulting in a conjugate deviation 
of the eyes in the opposite direction ; this is 
due to a loss of normal inhibitory influences. 

When voluntary control is defective, the 
fixation reflex is inhibited and the gaze be- 
comes anchored to an object of fixation so 
firmly that further movement can only be 
elicited if the reflex is abolished by cutting 
off all retinal impulses. There is also a reten- 
tion and intensification of proprioceptive re- 
flexes from the labyrinth and neck muscles. 
However, they may be overshadowed by the 
fixation reflex, for if fixation is encouraged 
during the test, the labyrinthine deviation 
may be absent, to reappear immediately if 
fixation is embarrassed by placing a card be- 
fore the eyes. 

The deviation may consist of only a hori- 
zontal defect, or it may be combined with a 
vertical deviation. In the frontal area the ver- 
tical component does not appear alone and, 
as a rule, is of minor degree. 

There is some experimental evidence to 
indicate that conjugate vertical movements 
are controlled from this area. Most physiolo- 
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gists now agree that purely upward or down- 
ward movements can be produced on stimu- 
lation of the oculogyric centers only by (1) 
first destroying the horizontally acting 
muscles, (2) stimulating the upper or lower 
portions of the oculogyric center on both 
sides simultaneously. 

Most of the lesions which occur in the 
frontopontine pathway produce paresis but, 
occasionally, instead of interrupting the 
fibers, the lesion serves merely to irritate 
them; instead of being weakened the fibers 
are stimulated and the muscles concerned are 
sent into spasm. 

Paresis of an oculomotor cortical area is, 
as a rule, transient ; recovery follows rapidly 
because the function of the damaged cortex 
is taken over by the other hemisphere. If 
the lesion is bilateral, the defect may be per- 
manent. 

Irritative lesions involving the 
oculomotor centers produce conjugate devia- 
tion of the eyes away from the irritated side. 
As a rule, the adjacent motor center is also 
irritated and the head is turned in the same 
direction as the eyes; in the usual more ex- 
tensive lesions, both head and eyes are turned 
in the direction of the convulsed limbs. In 
contradistinction to paretic lesions, conju- 


frontal 


gate spasm is more commonly cortical than 


subcortical. 

Irritation of the oculomotor center in the 
cortex produces lateral deviations with great 
regularity, but only exceptionally have verti- 
cal deviations been noted. If the lower por- 
tion of this area is irritated, the eyes are de- 
viated upward and laterally; if the upper 
portion is irritated, they are moved down- 
ward and laterally. There may be associated 
opening of the eyelids and dilatation of the 
pupils. 

Conjugate deviation of the eyes of a spas- 
modic nature may occur in association with a 
paralysis of movement in the opposite direc- 
tion due to a unilateral cortical lesion. In 
this case the deviation is due to uninhibited 
activity of the undamaged hemisphere. In 
cases of pure conjugate deviation in one di- 
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rection, movement in other directions is pos- 
sible unless the spasm is excessive. These 
cases are due to an irritative lesion in the 
oculomotor centers or tract. In a progressive 
lesion, an irritative type of deviation may be 
followed by a paretic type; a spastic devia- 
tion to one side is then replaced at a later 
stage by a paretic phase, and the eyes are 
deviated to the other side. 

The oculomotor symptoms usually consti- 
tute but a portion of the over-all picture ; for 
example, in trauma of the frontal cortex the 
oculomotor deviation is accompanied by 
other findings such as choked disc, nystag- 
mus, and headache. Frequently mental 
changes are presented, characterized by loss 
of memory for recent events and either a de- 
pression or euphoria. Facial weakness of 
central type, on the opposite side of the le- 
sion, has been stressed as a frequent sign. 
Hemiparesis on the side opposite the lesion 
is commonly present. Signs of pituitary or 
infundibular involvement are not common. 

In vascular accidents involving this region 
there is also a close association between the 
oculomotor disturbance and disturbances of 
other areas. This is especially true of other 
motor areas, so that the clinical picture may 
include not only an oculomotor defect but a 
widespread motor disturbance. Such asso- 
ciation between the oculomotor disturbance 
and disturbances in adjacent areas is seen 
in other types of cortical involvement such 
as result from tumor, brain abscess, menin- 
gitis, and so forth. 

Occipital center for conjugate movements. 
Conjugate movements of the eyes may be 
produced not only by stimulation of the 
frontal oculomotor center, but also by stimu- 
lation of a center in the occipital lobe. The 
frontal center has to do with voluntary and 
conscious stimuli, whereas the occipital cen- 
ter has to do with response to visual stimuli. 

The occipital center is a reflex rather than 
a volitional center, and is important in main- 
taining visual attention. The frontal oculo- 
motor area opposes and dominates the occip- 
ital oculomotor center. 
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If lesions of the frontal area involve pa- 
resis of voluntary movements, the occipital 
reflexes become uninhibited and uncon- 
trolled, resulting in occipital dominance. 
Therefore, in contrasting occipital with 
frontal lesions, the outstanding difference 
is in ocular fixation. 

The occipital zone corresponding to fields 
17, 18, and 19 of Brodmann, especially field 
19, is the cortical center for optically in- 
duced eye movements and optic fixation 
reflexes. 

Stimulation of this center in man produces 
deviation of the eyes to the opposite side and 
visual hallucinations. As in the frontal lobe, 
the visual areas in the occipital lobe have 
portions concerned in vertical movements. 
Like those in the frontal cortex, these are 
intimately associated with lateral movements. 

Stimulation of the most dorsal portion of 
field 19 results in upward conjugate devia- 
tion of the eyes; stimulation of the lower 
area causes downward conjugate movement. 
Fibers from this area have been traced to the 
superior colliculi and from here to the oculo- 
motor nuclei. 

The movements of the eyes obtained by 
stimulation of the occipital cortex are slower, 
weaker, and less constant than those obtained 
from frontal lobe stimulation. 

In destruction of occipital visual cortex 
all the purely optical reflexes are lost; the 
only motor reflexes remaining to the eyes are 
the pupillomotor and voluntary convergence. 
There are thus no fixation reflexes, no fu- 
sion movements, no protective visual blink- 
ing reflexes, neither involuntary conver- 
gence nor accommodation. 

Fixation disturbances are usually the most 
prominent; when asked to look at anything, 
the patient stares straight ahead or in the 
direction in which he has previously been 
looking, or rolls his eyes about. In bilateral 
lesions the inability to maintain fixation is 
complete; in unilateral cases the symptoms 
are less pronounced, but there may be diffi- 
culty in maintaining fixation, especially if 
the gaze is directed to the side. There is an 
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inability to keep the eyes steady in a position 
to which they have been brought voluntar- 
ily. In other words a voluntary movement is 
possible, but it is not supported and main- 
tained by the fixation reflex. 

Stimulation or irritation of this region of 
the cortex has been observed to give rise to 
conjugate deviation, but few clinical signs of 
spastic deviation have been reported from 
lesions in this area. 

As in the case of the frontal oculomotor 
cortex, the oculomotor symptoms are but 
part of the clinical picture, and are accom- 
panied with other evidence of occipital in- 
volvement. There may be a disturbance of 
the calearine cortex (area 17) producing 
unformed visual hallucinations, such as sco- 
tomas and flashes of light, in the corre- 
sponding fields of vision. Destructive lesions 
result in defects in the visual fields corre- 
sponding to the affected areas. Bilateral de- 
struction of this region causes total blindness. 

There may be disorientation of the psycho- 
optical reflexes which originate in areas 18 
and 19, Areas 18 and 19 receive and inter- 
pret impulses from the calcarine area 17, 
and, when stimulated, formed visual hallu- 
cinations result. Destruction of areas 18 and 
19 is followed by difficulty with accurate lo- 
calization and discernment of objects and 
by disturbances in the spatial orientation of 
the visual image in the homonymous field. 
There may be loss of ability to discriminate 
with respect to size, shape, and color. Epi- 
leptiform attacks, frequently an outstanding 
symptom, occur in slightly more than half 
of the cases. Headache, the commonest symp- 
tom, is not localized. 

Lesions involving the occipital oculomotor 
mechanism are not so as those 
affecting the frontal. This difference in oc- 
currence may be only apparent, however. 
There is more difficulty in recognizing anom- 
alies in ocular movements due to occipital 
lesions because they are commonly associ- 
ated with defective vision and hemianopia. 

Temporal center for conjugate move- 
Lesions of the temporal lobe also 


common 


ments 
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cause conjugate deviations but are dominated 
by the frontal oculomotor area, and to a less 
extent by the occipital area. As in the case of 
the other areas, the lesions may be paretic or 
spastic in nature and take on many of the 
characteristics previously described. 

They are not voluntary in nature, but 
rather reflex, as in the occipital area. Also 
they are intimately associated with and de- 
pendent upon reflex action, such as the audi- 
tory impulses. 

As in the case of the other areas, the ocu- 
lomotor symptoms make up but a part of the 
clinical picture. For example, in tumor of the 
temporal lobe, the conjugate deviation is ac- 
companied by such findings as convulsions. 
Indeed these occur with greater frequency 
in temporal lobe tumors than in any other 
cortical tumor. Aphasia is an early sign of 
tumor of the temporal lobe. Loss of hearing 
and disturbed vestibular functions are also 
prominent symptoms. Papilledema is usually 
present in both eyes, but may be entirely ab- 
sent. 

Vascular lesions may also cause a variety 
of symptoms and signs. Symptoms resulting 
from occlusion or rupture of a cerebral ar- 
tery in this area include hemiplegia, hemi- 
anesthesia, hemianopia, receptive aphasia 
with alexia predominating, and other associ- 
ated symptoms. Involvement of certain por- 
tions of the temporal lobe, especially the an- 
terior, causes disordered consciousness, with 
possible auditory and visual hallucinations. 


Defects attributable to abnormal cortical con- 
trol 


In this group the clinical manifestations 
cannot be attributed to a specific etiologic 
factor, such as tumor or trauma; the associa- 
tion is rather with mental processes about the 
physiology of which we have little knowl- 
edge. Such conditions do not act as a primary 
etiologic factor in producing a vertical de- 
fect but rather as a precipitating or an ad- 
junctive factor in the presence of some more 
disturbing cause. 

DEVIATIONS DUE TO NERVOUS INSTABIL- 
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ity. Some cases of strabismus are associated 
with nervous instability. They may be unas- 
sociated with any apparent physical factor 
(such as a high refractive error). In these 
cases, the general make-up of the individual 
(as in feeblemindedness) may not be com- 
petent to undertake the complex task neces- 
sary for the attainment of binocular vision. 

PHYSIOLOGIC sQuINTS. After the estab- 
lishment of binocular reflexes a lowering of 
cerebral efficiency may lead to their break- 
down. Any strong emotion, physical shock, 
or physical or mental illness is apt to dis- 
turb the 
processes. 
fluence is therefore not the sole cause of the 
condition but a determining and adjuvant 
factor, acting only in the presence of an- 


power of maintaining binocular 
In such squint the central in- 


atomic Or innervational imbalance. 

PURPOSIVE SQUINT. Here a marked dis- 
parity exists between the two retinal images. 
Their simultaneous projection into con- 
sciousness may not be tolerated, with a re- 
sulting condition called horror fusionis. Re- 
lief is sought by suppressing one image and 
one eye deviates if any tendency toward 
squint exists. 


DEFECTS OF SUBCORTICAL VERTICAL CENTERS 
AND PATHWAYS 
For the purpose of presentation, defects 
of the subcortical region may be divided into 
two groups: defects due to a localized lesion, 
defects in which a localized lesion is not 
evident. 


Defects due to a localized lesion 


NATURE OF VERTICAL LE 
sions. The etiology of subcortical oculomo- 


SUBCORTICAL 


tor lesions has caused considerable contro- 


versy. An analysis of these cases shows that 


only in some is a recognizable factor present ; 
in the great majority the lesion is speculative 
and hypothetical lesions are attributed to 
structures whose normal functions are not 
clear. 

Many observers believe that certain lo- 
calized regions or centers exist in the sub- 
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cortical area. Even in the face of insufficient 
evidence, it is, in many instances, necessary 
to assume their existence to account for the 
change in character of the cerebral and pos- 
tural impulses which stimulate the oculomo- 
tor nuclei. Spiller (1924), however, con- 
tends that the phenomena can be equally well 
explained by a simple reshuffling of nerve 
fibers in their course down the brain-stem. 

The descending pathways carrying im- 
pulses for vertical movements of the eyes 
from the frontal cortex to the lower centers 
have not been identified histologically, but 
their course is probably somewhat as fol- 
lows: 

Having passed through the internal cap- 
sule, the fibers for vertical gaze divide from 
those for horizontal gaze. While most of the 
fibers for horizontal movements pass down- 
ward to the pons, most of the fibers for ver- 
tical movements are believed to travel to the 
superior colliculi. This course is inferred 
from the fact that lesions of the pons produce 
disturbances predominantly of the lateral 
movements, whereas lesions of the superior 
colliculi produce disturbances predominantly 
of the vertical movements. 

The descending pathways carrying im- 
pulses from the occipital cortex for vertical 
movements of the eves pass through the optic 
radiations in the posterior limb of the internal 
capsule to the superior colliculus and the teg- 
mentum of the midbrain, and then through 
the medial longitudinal fasciculus to the nu- 
clei of the ocular nerves. Through this latter 
pathway the fibers have connections with the 
vestibular nuclei, the accessory nuclei, and 
the nuclear centers in the upper portion of 
the spinal cord. 

Abnormal innervations acting upon these 
centers, caused by unbalanced reflex in- 
fluences or by the removal of normal inhibi- 
tory controls, may be responsible for the 
development or the continuance of ocular mo- 
tor deviations. 

The cause of the lesion may be develop- 
mental or acquired. The developmental le- 
sions vary with the type and degree of ab- 
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normal development, depending upon 
whether the fixation reflexes or the condi- 
tioned reflexes are involved and the degree of 
involvement. 

If there is bilateral failure in the develop- 
ment of fixation, the defect tends to produce 
nystagmus, but if the fixation is established 
and there is a disturbance in the development 
of conditioned reflexes, concomitant devia- 
tion is present (provided the motor appa- 
ratus is intact and the eyes are yoked to- 
gether by the postural reflexes). Abnormal 
impulses or instability of the mechanism, as 
seen in the dissociated type of defect, may 
be attributed to a lack of stability or matura- 
tion of the mechanism in the absence of an 
obvious etiologic factor such as trauma, vas- 
cular disease, or tumors. 

The acquired lesions are usually due to 
trauma or a space-taking lesion, such as tu- 
mors or abscess. Vascular lesions are also 
relatively frequent; encephalitis, dissemi- 
nated sclerosis, syphilis, and other conditions 
may also be responsible. 

CLINICAL MANIFESTATIONS OF LOCALIZED 
SUBCORTICAL VERTICAL LESIONS. In paretic 
lesions of this area, deviation of the eyes is 
not so great as in the cortical lesions but is 
more enduring. 

The lesion may affect either lateral or ver- 
tical conjugate movements. In lateral move- 
ments, a destructive lesion causes paresis of 
conjugate movements to the opposite side, if 
it is located above the decussation of the 
corticonuclear tract in the midbrain, and to 
the same side if in the pons below the decus- 
sation. If the lesion is bilateral, so that lat- 
eral movements are abolished, vertical move- 
ments may be retained. 

In subcortical lesions certain types of 
movements are affected. If the command 
movements, the following movements, and 
the attraction movements are absent, the le- 
sion is probably somewhere near the pons. 
If the vestibular impulses are also absent, 
the lesion is in the pons and probably also 
affects the nuclei. 
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Torsional conjugate mechanism should be 
considered in subcortical involvement. Con- 
jugate torsional movements are produced by 
appropriate vestibular and postural stimuli 
and are evidence of their association with the 
vestibular mechanism. 

Rotary nystagmus is seen in lesions of 
the vestibular nuclei in the floor of the fourth 
ventricle and is associated with such condi- 
tions as multiple sclerosis. Aside from ro- 
tary nystagmus, disturbances of the conju- 
gate torsional mechanism are apparently very 
rare, although they are manifest in a superior 
oblique paralysis of one eye, when head tilt- 
ing is used to produce a similar position of 
the other eye and thereby to avoid diplopia. 

Judging from the meager clinical evidence 
available, there is probably some torsional 
representation in the occipital lobe, because 
torsional following movements can be in- 
duced by rotation of the field of vision. 

From a clinical standpoint the subcortical 
structures of special interest are the superior 
colliculi, the medial longitudinal fasciculus, 
and the pons. 

The superior colliculi is an important cen- 
ter in relation to vertical movements. It is a 
relay station in the pathway for vertical 
movements of the eyes, similar to the pontile 
center for lateral gaze. In man it occupies a 
subordinate role, being dependent on im- 
pulses from the cortex. 

Evidence indicates that the region of the 


superior colliculi contains association cen 


ters which serve to co-ordinate vertical con- 
jugate movement. A lesion of the anterior 
end causes loss of upward movement. A le 
sion more posteriorly situated accounts for 
loss of conjugate downward movement; and 
a lesion still more posterior is said to affect 
convergence. 

Localized damage causing loss of vertical 
movements most usually affects upward 
movements, less frequently both upward and 
downward movements, and least frequently 
downward movements alone. Paralysis of up- 
ward movement or of all vertical movements 
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may be combined with paralysis of lateral 
movements. A further variation is the com- 
bination of a loss of vertical movements with 
paralysis of convergence and reflex pupillary 
disturbances. 

If the paralysis is upward and not com- 
plete, the eyes may be moved slightly above 
the midline, showing upward vertical nystag- 
mus. In paralysis of downward gaze a simi- 
lar picture is present except for the direction 
of limitation of movement. 

The condition might be confused with a 
disturbance of both superior recti and in- 
ferior obliques which is due to involvement 
of the motor nuclei of the third nerve. If 
Bell’s phenomenon is present in cases show- 
ing a disturbance of upward gaze, it proves 
that the nuclei of the superior recti and of 
the inferior obliques are intact, and that the 
lesion must be supranuclear. 

Lesions of the superior colliculi or its im- 
mediate vicinity are relatively common and 
are the most frequent cause of conjugate 
palsies of the vertical gaze. Paralysis occurs 
as the result of tumors, hemorrhage, and in- 
flammatory processes. Tumor of the pineal 
gland is an especially common cause. 

Paralysis of vertical movements occurs 
with lesions of other structures beside the 
superior colliculi. Vertical palsies, vertical 
nystagmus, and spasms of vertical gaze also 
occur with lesions of the fourth ventricle and 
cerebellum. However, the signs produced by 
these lesions differ from those occurring with 
lesions of the colliculi in the retention of nor- 
mal pupillary reactions and, usually, the 
presence of nystagmus. 

There is reason to believe that some regu- 
lation of vertical movements occurs in the 
medulla and possibly in the vestibular nu- 
clei. Not only is vertical nystagmus frequent 
with lesions in this region, but vertical move- 
ments of the eyes may be induced by labyrin- 
thine stimulation in patients who, on account 
of lesions of the tectum, cannot otherwise 
move their eyes vertically. 

It is impossible to be dogmatic about the 
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exact location of all the fibers for vertical 
gaze in man because of the complexity of the 
mechanism and a lack of adequate anatomic 
and physiologic data. 

The medial longitudinal fasciculus is the 
important connecting mechanism in the co- 
ordination of impulses reaching the nuclei 
of the oculomotor nerves. It transmits im- 
pulses determining volitional movements 
from the frontal oculomotor centers and 
from the occipital centers which control ocu- 
lar fixation; through its connection with the 
auditory apparatus it determines movements 
of the eyes which are dependent upon stim- 
uli from the vestibular and cochlear nuclei; 
from the sensory nucleus of the fifth nerve, 
the cerebellum, the spinal medulla, and the 
muscles of the neck it likewise conveys stim- 
uli which influence the position of the eyes. 
Owing to the function of this correlating 
mechanism, no isolated action of any eye 
muscle is ever possible. 

Lesions of this area prevent co-ordination 
of the various cortical and subcortical im- 
pulses. They may also affect the pathways 
by which the various ocular nuclei are linked 
together ; when this occurs, conjugate move- 
ments may be disrupted. 

These lesions may have a vascular origin 
but are usually seen in multiple sclerosis and 
encephalitis lethargica. 

As to the pons, although there is no histo- 
logic evidence for its existence, the major- 
ity of authors believe that the fibers from 
the higher centers end in a pontile center. 
This so-called pontile center receives all the 
stimuli which produce horizontal conjugate 
movements of the eyes, including voluntary 
movements, reflex horizontal movements 
from the lower visual and auditory systems, 
proprioceptive impulses from the neck 
muscles, and impulses from the visuomotor 
center in the occipital cortex. 

In pontine lesions the deviation is of small 
magnitude but is usually permanent. Pon- 
tine lesions are usually paretic rather than 
irritative. In paretic pontine lesions (below 
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the point where the corticobulbar fibers cross 
the midline to reach the opposite side of the 
pons), there is paresis of gaze toward the 
side of the lesion, with deviation of the eyes 
toward the opposite side. 

Paresis of the associated muscles may be 


asymmetrical, and there may be associated 


nuclear palsies. There may be paresis of con- 
jugate gaze, with retention of convergence. 
There may be lessening of ability to turn the 
eyes laterally on command (volitional con- 
trol), but reflex lateral movements in re- 
sponse to visual, vestibular, and acoustic 
stimuli, and in response to turning move- 
ments of the head and body, may be retained. 

When the lesion is in the part of the path- 
way near the pons, the diagnosis is more 
difficult, because some of the reflex fibers 
may be caught in the lesion. In general, the 
farther the lesion from the ocular motor nu- 
clei, the easier the diagnosis. 

The deviation is rarely an irritative symp- 
tom. In the upper part of the pons the clini- 
cal aspects of an irritative lesion are identi- 
cal with characteristics of cortical lesions; 
but in the middle part of the pons, where the 
decussation of the oculomotor fibers leads 
to a different distribution of spasmodic 
effects, there is ocular spasm to the same side 
as the lesion, with spasms of the face and 
extremities to the opposite side. 

Pontine lesions are usually due to hemor- 
rhage or tumor. When due to intrapontine 
hemorrhage, symptoms tend to be complete at 
the time of first examination. With tumor of 
the pons the symptoms are likely to be pro- 
gressive and an early defect in conjugate 
movement can easily be overlooked. As time 
passes, supranuclear and nuclear paralyses 
are added. 


Defects of the subcortical area in which a 
localized lesion is not evident 


CONVERGENCE DEFECTS (nonaccommoda- 
tive). The etiologic factor in convergence 
abnormalities is of interest in the considera- 
tion of vertical defects because of their fre- 
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quent association with horizontal defects. It 
is possible that an abnormal convergence 
mechanism could be a primary etiologic fac- 
tor in a horizontal defect and an associated 
etiologic consideration in a vertical defect ; 
or perhaps a less common precipitating pri- 
mary cause of a vertical imbalance. 

Characteristic of these abnormal conver- 
gence innervations is the variability of the 
angle of squint, depending on the general 
physical and psychic condition of the pa- 
tient. 

The origin of the abnormal convergence 
(nonaccommodative) impulses 
known. It has been suggested that they are 


is not 
due to the loss of normal supranuclear con- 
trol of the convergence mechanism. 

Bielschowsky® considered the seat of the 
lesion to be subcortical, because the fluctuat- 
ing tonic convergence innervation is not ac- 
companied by corresponding fluctuation in 
accommodation and pupillary size, as would 
follow if the convergence impulses origi- 
nated in cortical centers (for example, in 
hysterical spasms of convergence). 

A review of the supranuclear pathways 
for the eye movements led Adler*® to con- 
clude that the seat of the disturbance is likely 
to be in the subcortical centers and pathways 
for convergence and divergence. Adler points 
out that there is no evidence that other struc- 
tures are involved; even for the subcortical 
centers and pathways for convergence and 
divergence the evidence is merely suggestive. 
Such evidence is mainly based on analogy 
with the conditions of acute alcohol intoxica- 
tion and severe anoxia in which the visual 
axes allegedly become convergent. 

Adler® states, “In all cases of convergent 
squint, except those in which the condition 
is due to paralysis of an ocular muscle, the 
fundamental cause is an abnormal conver- 
gence innervation.” He further states, “Re- 
gardless of the state of perfection of fusion, 
the important factor in the causation of 
squint is the force which produces it, and 
that it is an excessive convergence inner- 
vation.” 
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Adler’s innervational theory has the ad- 
vantage of providing a single explanation 
for all cases of concomitant esotropia, but it 
does not conform to some clinical experi- 
ences. As Burian’ points out, “One should 
hardly expect the angle of squint for dis- 
tance to be as stable as it is in most cases if 
it were entirely the result of an innerva- 
tional disorder, and the results of operative 
treatment would not be as good as they are 
if the necessarily variable innervational dis- 
order were the sole cause of strabismus.” 

It is evident that such explanations have 
little basis. However, clinical and pathologic 
data indicate that a paralysis of convergence 
occurs following such lesions as encephalitis, 
disseminated sclerosis, syphilis, hemorrhage, 
acute infections, trauma, and tumors in the 
subcortical region. 

The exact location of the center for con- 
vergence is not known, but some evidence 
seems to indicate that paralysis of conver- 
gence results from a lesion affecting an infra- 
cortical area near the superior colliculi. 
However, convergence paralysis is rarely an 
isolated symptom but is frequently combined 
with other lesions denoting more widespread 
damage in the neighboring region of the 
brain-stem. 

Such evidence therefore suggests a center 
for convergence, and it is conceivable that 
if such a center does exist, it can be in- 
fluenced by abnormal excitations and account 
for the nonaccommodative type of conver- 
gence defect. Such abnormal convergence im- 
pulses may be due either to lack of matura- 
tion of the controlling center or to inter- 
ference with the conditioned reflexes while in 
the process of developing. 

Fusional defects. Defects of the 
mechanism are a supranuclear etiologic fac- 


fusion 


tor of importance in binocular activities. 
They are of major importance in the hori- 
zontal defects, exerting a powerful control- 
ling influence over this very adaptable mech- 


anism. In vertical defects, because of the 
stable nature of the vertical mechanism, fu- 
sion defects are of less significance. How- 
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ever, they do play a significant role as a 
precipitating factor in the presence of a pri- 
mary etiologic factor such as a mechanical 
defect. 

The fusion mechanism is a well-recognized 
entity, even though it has never been located 
anatomically. A defect of the fusion faculty 
can be shown only by inference. It is com- 
monly believed that the fusion process is not 
confined to the subcortical region but in- 
volves the entire supranuclear mechanism. It 
is discussed under the subcortical heading 
because it is believed by many that the sub- 
cortical region is where the conditioned re- 
flexes are chiefly located. 

An innate lack of fusion is believed very 
rare. Absence or defect is due to an inter- 
ference with the normal state of the condi- 
tioned reflexes. Such abnormality may result 
from a disturbance in the normal develop- 
ment of the conditioned reflexes, or from a 
disturbance in normally developed reflexes, 
such as results from infranuclear obstacles 
or supranuclear disturbances seen in patho- 
logic processes. Low-grade mental capacity, 
as in imbeciles, is closely related to the de- 
velopment of fusion. 

The fusion mechanism is very adaptable. 
Its capacity of compensating for any inter- 
ference explains its ability to overcome the 
created by moderate 
in the attachments of 


mechanical defects 
anatomic variations 
the muscles or the structural details of the 
orbit. The capacity for caring for such han- 
dicaps is a variable factor, depending upon 
specific development in the individual. Ad- 
justment ability can be altered by various 
situations, causing the fusion mechanism to 
be weakened to the point where it cannot 
compensate for mechanical or innervational 
defects. 

Vertical deviations of dissociated type (al- 
ternating sursumduction). The cause of this 
condition is unknown, but it is said to be 
brought about by excitations of the centers 
of vertical divergence. Although difficult to 
classify, these deviations may be discussed 
under this category. 
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They are generally associated with other 
nervous factors unrelated to the eyes, and 
are present in cases with poor fusion as well 
as in cases with high degrees of strabismus. 
They are a complication of the typical con- 
comitant as well as the typical paretic motor 
anomalies of the eyes. 

According to Bielschowsky, the vertical 
deviation is due to intermittent excitation of 
the vertical divergence centers. He was not 
in accord with Duane and others, according 
to whom this anomaly is based on a muscular 
imbalance between the elevators and depres- 
sors, the elevators being stronger. Biel- 
schowsky said this cannot be reconciled with 
the fact that the upward deviation of the 
covered eye is inconstant and may become a 
deviation of the opposite kind. 

Vertical dissociation with unilateral am- 
blyopia. This condition is related to the 
deviation of dissociated type. Not uncom- 
monly, while a good eye maintains fixation 
of a light, its visually defective fellow will 
show a series of irregular vertical move- 
ments. These can be arrested and replaced by 
a downward rotation if a dark glass is put 
before the fixing eye. 

Periodical vertical squint. In this condition 
one eye turns up or out when the patient is 
fatigued or diverted, returning to normal 
fixation when an object attracts the attention 
of the other eye. Lack of fusion power is a 
factor in this condition. Undoubtedly other 
factors such as mechanical defects may be 
contributory causes. 

There may be controlling spheres for uni- 
ocular and binocular vertical movements not 
necessarily well defined structurally but ade- 
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quate under certain conditions to permit uni- 
lateral movements. 

Pseudoparetic hyperphoria. This is a pri- 
mary overfunction of one or both inferior 
obliques; in these cases no paretic element 
is evident. There is no deviation in the pri- 
mary position, nor any increase in looking 
up or down; only on horizontal movements 
of the eyes is there a tendency for the ad- 
ducting eye to shoot upward and inward in- 
stead of remaining on the horizontal plane. 
As a rule, the deviation becomes a frank 
hypertropia. 

This resembles the picture produced by 
paralysis of both superior obliques or pa- 
ralysis of both superior recti, with secondary 
contractures of the inferior obliques. It may 
be distinguished from such paralysis by the 
fact that there is slight or no hypertropia in 
the primary position, although hyperphoria 
may be present. Furthermore, in pseudo- 
paretic hyperphoria the deviation does not 
increase or decrease upon looking up or 
down, but is seen only in the lateral move- 
ments of the eyes. 

Although various theories have been ad- 
vanced to explain this phenomenon none of 
them seems to be conclusive. Certain authors 
attribute it to an innervational disturbance 
of the subcortical area. For example, Gui- 
bor® concluded that excessive accommoda- 
tive convergence impulses irradiate to the 
nucleus of the inferior oblique muscle, 
causing what he termed a synkinetic over- 
function of that muscle. It is not clear why 
this irradiation should be selective. 

Medical Arts Building. 

(To be concluded) 
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AMBLYOPIA IN ADULTS* 


TREATMENT OF THOSE ENGAGED IN THE VARIOUS INDUSTRIES 


M. D. Kasser, M.D., anv J. B. FecpMan, M.D. 
Philadelphia, Pennsylvania 


SURVEY OF PRIVATE PATIENTS 

During the last seven-year period, two 
percent of all patients seen at the eye clinic 
of the Medical Center of Philadelphia were 
amblyopic. Since these patients are adults 
and the majority are of presbyopic age, rec- 
ognized treatment for this condition—use of 
atropine, covering the good eye, and so 
forth—is impractical and cannot be used. 

We have, however, been employing eye 


It was found, however, that adults were 
less co-operative than had been expected and 
that children were more regular in attend- 
ance. In view of this, when the idea of visual 
training was suggested to amblyopes at the 
clinic and these adults were eager to begin 
this form of eye training, it was felt that a 
study of all adult amblyopes previously 
treated by us as private patients, would be 
interesting. 


TABLE 1 


ADULT AMBLYOPIC PATIENTS WHO GAVE GOOD PROGNOSIS ON THE TELESCOPIC AMBLYOSCOPE 


| 


Patient Se Age 
(years) 


| 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
+ 
5 


| 


training’ in adult patients, just as in young 
patients, for about 10 years.*~* In 95 percent 
of selected cases of amblyopia in both hos- 
pital and private patients, the results have 
been successful. Adults were screened with 
the telescopic amblyoscope and 12 weekly 
lessons were given, followed by a month’s 
rest period to determine the stability of the 
visual correction. 


* This work was sponsored by the Medical Cen- 
ter of Philadelphia, International Ladies Garment 
Workers Union. 

tAn amblyopic eye obtaining 6/6 vision with 
the telescopic amblyoscope will with training even- 
tually obtain normal vision. 


| 


Final Visual 
Efficiency 
(percent) 


Initial Visual 
Efficiency 
(percent) 


Number of 
Lessons 


91 
91 
91 
93 
90 
91 
96 
97. 
91. 
91.: 
94. 
64. 
69. 
83. 
80. 


—— 


Table 1 reviews a group of amblyopic 
patients who obtained visual training on the 
telescopic amblyoscope. All gave good prog 
nosis on the device. Some took as few as 
three lessons. With the exception of Cases 
12 and 13, the vision of every patient in 
this group improved. None, however, ob- 
tained 6/6 vision. Only five patients (one 
third) completed the first series of lessons 
and, in spite of improvement, not one re- 
turned to obtain 6/6 vision. Only one patient 
took three series of lessons. 

It is interesting to note that the speed of 
improvement in vision varies with each indi- 


vidual. Thus Cases 1, 2, 12, 13, and 14 each 
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Case | 
| 
| 
| B. | 36 76 
F 32 76 
D. | 35 83 
H. M 32 87 
A. M 37 66 
| Hie. | M 35 77 
| H. M 37 64 
Ce. M 25 83 
| R. F 40 64 
1 | J, M 35 83 
1 ]. M 31 89 
1 H. M 60 76 
1 45 76 
1 M. L. 35 76 
1 S.R. F 45 64 


M. D. KASSER AND J. B. FELDMAN 


TABLE 2 


| 


Patient | Sex Age 


(years) 


began visual training with 76.5 percent ini- 
tial visual efficiency, yet each gave varying 
results. Cases 7 and 15 began with the same 
percentage of visual efficiency and each took 
12 lessons but obtained different results. The 
same number of lessons were taken by Case 
14 and Case 15; the percentage of final visual 
efficiency was different. All of which shows 
that the rate of progress in similar cases 
varies with the same type of training. 

Occasionally, the vision will retrogress, as 
was observed after several lessons in Cases 
12 and 13. From our experience this does 
not necessarily mean that the patient is get- 
ting worse. Quite often after this recession 
in vision, there will be observed a marked 
improvement. With adults, however, a tem- 
porary visual recession reduced early en- 
thusiasm for treatment—‘the cure did not 
seem to come fast enough.” 

Except for Case 11, a few patients dis- 
continued treatment after taking as few as 
two or three lessons. Even the five (one 
third) patients who took 12 lessons never 
returned for a recheck of their vision, as 
was advised. 


Initial Visual 
Efficiency 
(percent) 


Final Visual 
Efficiency 
(percent) 


Number of | 


.essons 


an 


The adults surveyed in Table 2 asked for 


and were given eye training even though, 
when examined with the telescopic amblyo- 
scope, they were told that the prognosis was 
questionable. 

We accepted these cases for two rea- 
sons : 

1. To see if the prognosis (on the tele- 
scopic amblyoscope) was as valid for adults 
as for the child. 

2. We wanted to learn how long the en- 
thusiasm of these patients would last. 

Three of the patients took 12 or more les- 
sons; about the same number took only 
three lessons or less, in spite of their initial 
enthusiasm. 

Only one patient, Case 2, showed abso- 
lutely no improvement. The remaining pa- 
tients varied in increasing their visual effi- 
ciency. Only one patient (Case 3) who had 
very little vision was persistent in his treat- 
ment. He had 58 lessons and improved his 
visual efficiency from about 12 to 49 per- 
cent. Knowing that the prognosis was poor, 
however, we thought his treatments should 
be discontinued. 


TABLE 3 


Patient 


Final Visual 
Efficiency 
(percent) 


Efficiency 
(percent) 
69.9 
76.5 


0.U. 58.5 
O.U. 64.0 
R. 64.0 69.9 


L. 48.9 48.9 


ts ADULTS WHO REQUESTED EYE TRAINING IN SPITE OF POOR PROGNOSIS 
No. —~ | 
| 
| J.A. M 40 20.0 64.0 
M. B. F 42 | 20.0 20.0 
RD. | M 34 11.7 | 48.9 
1. G. M 29 48.9 62.0 
4 M 25 48.9 1 85.0 
A. O. F 43 83.6 | 83.6 
: M. P. F 44 80.0 83.6 
R. P. F 46 20.0 1 58.5 : 
L. R. 57 48.9 64.0 
1 F 39 69.9 74.0 
NYSTAGMIC PATIENTS GIVEN TREATMENT IN SPITE OF POOR PROGNOSIS 
cor | | | | Initint 
Ne. | | Sex (years) | 
P 2 L. M. M 26 ia 
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TABLE 4 
MEDICAL CENTER PATIENTS WITH GOOD PROGNOSIS 


Case | Age 
Me | Name Sex (years) 
1 L. S. M 39 
2 A.M F 47 
2 M. R. F 56 
4 F 35 


NyYSTAGMIC PATIENTS 

Three patients with nystagmus are shown 
in Table 3. 

While it was not expected that visual 
training would correct this congenital con- 
dition of central origin, still it had been ob- 
served that vision may improve and often 
the movements of the eye do appear to slow 
up somewhat. 

For example, Richard E., aged 12 years, 
was treated by us. He had rotary nystagmus 
and a refraction of: O.D., 1.0D. sph. 
3.0D. cyl. ax. 90°; O.S., 2.0D. sph. > 
2.0D. cyl. ax. 90°. 
vision was 6/15 in both eyes. His final vision, 
after training was: O.D., 6/9; O.S., 6/6—4. 


He has retained this vision for about a year, 


His original corrected 


being tested on different types of reading 
charts. His teachers have voluntarily re- 
ported his scholastic improvement. 

The vision of the first two patients im- 
proved. E. R. (Case 3), who had rotary 
nystagmus with anisometropia in the left 
eve, showed no improvement after the sixth 
lesson. 

The reason for including this group in the 
report was to show that even some nystag- 
mic eves will recover some amblyopic visual 
loss with training. Since this is so, it would 
seem that a nonmoving eye should be even 
more amenable to visual training. 

It should be that the 
visual fields for white, red, green, and blue 
produced no significant results except for an 
occasional central with a minute 
white target. Nor did examination by pure 


mentioned here 


scotoma 


monochromatic ophthalmoscopy give ret- 
inal picture pathognomonic for amblyopia. 


Final Visual 


Efficiency 


Initial Visual 


Efficiency Number of 


(percent) Lessons (percent) 
83.6 12 90.5 
76.5 12 97.0 
76.5 12 91.5 

0 12 93.5 


64. 


| 
| 


AMBLYOPES AT THE MepicaAL CENTER 


It was felt that the problem would be dif- 
ferent with the patients at the Medical Cen- 
ter. Amblyopia is most important to these 
patients. They are either self-supporting or 
have someone for whom they are responsible 
financially and can see how important an ac- 
cident to the only eye with good vision would 
be. Such persons could be expected to be 
very co-operative. The way in which these 
patients had enthusiastically accepted our ad- 
vice about training made us feel that they 
would come regularly for training. 

The workers at the Center are older, more 
intelligent, and possess greater powers of 
concentration than the children whom we 
usually train. For this reason and for eco- 
nomic reasons, we felt that it was not neces- 
sary to have a college-trained technician but 
rather an intelligent person sympathetic to 
the problem and trained under our guidance 
for this pe )sition.* 

To date six cases have been selected for 
training, four with good prognosis and two 
patients with poor prognosis to serve as con- 
trols. A further report will be given when a 
suitable number of cases have been treated. 

From the beginning of treatment, it was 
observed that the Medical Center patients 
were more enthusiastic and showed better 
results than the group of private patients. 
They attended regularly, even though they 
lost one-half day or more of their pay on the 
lesson date. Table 4 surveys the four pa- 


*We are indebted to Miss Leona Rufus for 
fields, synoptophore studies, and so forth, and to 
Miss M. Herstein of the Medical Center for her 
co-operation. 
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TABLE 


MEDICAL CENTER PATIENTS WITH POOR PROGNOSIS WHO SERVED AS CONTROLS 


Case | Age 
No. Name Sex | (years) 
5 5 M 46 


6 DW. M 56 
tients with good prognosis and Table 5 the 
two patients with poor prognosis who, for 
the initial study at the Medical Center, were 
used as controls. In each case, the control pa- 
tients were dropped because, after a few 
lessons, the reading on the telescopic amblyo- 
scope still gave a poor prognosis, despite the 
improvement in vision. 


SUMMARY AND CONCLUSION 


Amblyopia is a condition wherein the pa- 
tient sees poorly without any apparent path- 
ologic condition of the eye. It is due to a 
number of causes; sometimes the cause is 
unknown. 

An instrument called the telescopic am- 
blyoscope is used for treatment, as well as 
to determine the prognosis. This device has 
proven very successful in treating children 
if they are treated early before other eve 
complications develop. In adults, despite their 


| Initial Visual Namter of | Final Visual 


Efficiency Efficiency 


(percent) Lessons (percent) 
64.0 4 87.5 
20.0 6 64.0 


better powers of concentration, results of 
treatment with the telescopic amblyoscope 
have been somewhat less successful because 
of irregularity in attendance and a tendency 
to stop treatment as soon as some improve- 
ment is noted. 

At the Medical Center, the problem is dif- 
ferent. These adults, who work for a living 
and know how important their sight is, 
gladly sacrifice one-half day’s work or more 
for visual training. This in itself should 
bring better co-operation and results. In the 
main even such stubborn cases as those of 
nystagmus, which have a poor prognosis, 
show some improvement with eye training. 

This is a preliminary paper on amblyopia 
of adults. When a more exhaustive survey 
is completed, the total results will be given 
in a final paper. 


37 South 20th Street (3). 
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OPHTHALMIC MINIATURE 


I recognize three varieties of myopia: 
1. The myopia of an eye perfectly healthy. 
2. Functional myopia, due to spasm of the accommodation. 
f 3. Myopia, symptomatic of a disease of the eye, of choroiditis. 
E. Landolt, 
Ophthalmic Hospital Reports, 9 :345, 1879. 
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NOTES, CASES, 


CORRELATION OF 
INTRAOCULAR PRESSURES* 


FOLLOWING 
RABBITS 


MICROSCOPIC SECTIONS 
CYCLODIATHERMY ON NORMAL 


J. ALEXANDER VAN Hevuven, M.D. 
AND 
James Paitie Dunn, B.A. 
New Haven, Connecticut 


This study was undertaken in an attempt 
to correlate findings on histologic sections 
and intraocular pressures following cyclo- 
diathermy on normal rabbits. The nontreated 
eyes served as controls. 


PROCEDURE 

After establishing a baseline of intraocular 
pressure using a Schigtz tonometer, each 
animal was subjected to cyclodiathermy over 
one half of the eye at a distance of three 
mm. from the limbus using a two-mm. non- 
perforating electrode. The end-point was 
considered to be at the time the sclera as- 
sumed a parchment appearance. 

Tension readings were taken immediately 
postoperatively, four hours and eight hours 
later, and then twice daily until the animals 
were killed—one, three, six, and nine days 
after operation. Both eyes were removed and 
sectioned in paraffin. 


RESULTS 

The postoperative intraocular pressures 
showed an immediate and severe rise to levels 
from 59 to 70 mm. Hg, decreasing rapidly, 
however, so that four hours postoperatively 
all eyes were hypotonic. 

This fall continued more slowly over the 
next 24 hours reaching levels which could 
not be read on the tonometer. One eye rup- 


*From the Department of Surgery, Yale Uni- 
versity School of Medicine. Aided by a grant from 
the James Hudson Brown Memorial Fund of the 
Yale University School of Medicine. 


INSTRUMENTS 


tured and became atonic by the eight-hour 
reading; but the others maintained these 
very low levels of pressure and were not 
atonic. 

At the end of a week the pressure in the 
eye of the last animal to be killed had reached 
obtainable levels although it was still hypo- 
tonic (fig. 1). 

The pressure readings in the nonoperated 
eyes varied widely. One showed no change. 
In two animals the readings at eight hours 
were statistically significantly lower than any 
preoperative readings. These tensions re- 
turned to normal the next day. 

The nontreated eye in the animal with the 
ruptured operated eye showed a marked fall 
in pressure; and when the animal was killed 
after operation, intraocular pressure was 12 
mm. Hg. The conjunctiva of this eye showed 
a great deal of chemosis. Such a reaction did 
not occur in the other animals. 

Histologically, the results following cyclo- 
diathermy over a nine-day period show im- 
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Fig. 1 (Van Heuven and Dunn). Chart, showing 
range of intraocular pressures. 
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mediate destruction with gradual clearing 
and scarring. 

The sections taken one day postoperatively 
show the processes underlying the line of 
treatment to be necrotic with pigment dis- 
persed throughout areas of hemorrhage. 
Separation of the pigment layer of the proc- 
esses is evidence of edema. The angle on this 
side appears occluded by the swollen, hyper- 
emic iris. Red blood cells and leukocytes are 
present in the spaces of Fontana. The iris 
also shows areas of hemorrhage. There is 
present in the anterior chamber a fine coagu- 
lum consisting of red blood cells, exudate, 
and a few granules of pigment. 

Of the processes underlying the non- 
treated half of the eye some are filled with 
blood while others show uveal dilatation with 
edema and hyperemia, as does the iris. The 
canal on this side, however, appears clear ; 
but there are cells in the spaces of Fontana. 
The pigment of the processes shows slight 
clumping. 

The sections taken three, six, and nine 
days later show gradual clearing of the 
debris on the treated side mostly by way of 
the choroidal vessels. These processes on the 
ninth day are an adhered mass also attached 
to the iris. There is disintegration of the 
melanophores with marked clumping and 
dispersion of the pigment. The iris. still 
shows some areas of hemorrhage. 

The processes of the nontreated eyes con- 
tinue to show uveal dilatation with some 
edema and hyperemia on the third day but, 
by the sixth day, have returned to normal. 
There is no evidence on the ninth day of any 
compensatory uveal dilatation, hyperemia, 
or hypertrophy of the epithelial cells sug- 
gesting increased secretion when the intra- 
ocular pressure has begun to return toward 
normal. The canals appear to be open by the 
third day and the anterior chamber and 
spaces of Fontana are clear of exudate and 
cells by the sixth day. 

The processes of the nontreated eyes show 
some edema as late as the third day but no 
other changes. 


Discussion 

We feel that the acute rise in tension must 
be accounted for as a vascular reaction to the 
severe stimulus of cyclodiathermy. The im- 
mediate rise and sudden decline would seem 
to bear this out. However, as the uveal dila- 
tation and edema persisted even after ten- 
sions had fallen to nonrecordable levels, 
other alterations must have come about. 

It would seem fair to postulate that the 
enzyme systems and electrical barriers postu- 
lated by Kinsey’ and Friedenwald** as regu- 
lating aqueous-humor production must be 
destroyed in those treated areas and revers 
ibly inhibited in the remaining processes. 
When the reaction subsides, these systems 
begin functioning again and the pressure re- 
turns to normal. The changes in tension in 
the nontreated eyes can only be explained 
at this time as a result of a nervous reflex 
mechanism. 

CONCLUSIONS 

1. Cyclodiathermy results in an immediate 
and severe rise in intraocular pressure with 
a rapid decline in the next four hours to 
hypotonic levels. This study provides evi- 
dence that, after nine days, there is a return 
toward normal. 

2. Histologic sections show gross destruc- 
tion of the treated processes with eventual 
scarring and atrophy. The nontreated proc- 
esses show immediate uveal dilatation with 
edema and hyperemia but return to normal 
by six days after operation. There is no 
hypertrophy of the remaining processes. 

3. Debris is carried off via the choroidal 
vessels for the most part. 

4. Physiologic experiments designed to 
measure the functions of the secretory mech- 
anisms in the epithelium of the ciliary proc 
esses would yield much valuable information 
as to the action of cyclodiathermy in reduc- 
ing intraocular pressure. 

Yale University School of Medicine. 

We are indebted to Dr. David Freeman for his 
invaluable aid in interpreting the histologic sections 
and to Dr. R. M. Fasanella for his help and sug- 
gestion in carrying out this project 
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ENDOPHTHALMITIS 
PHACO-ANAPHYLACTIA WITH 
GRANULOMATOUS IRITIS* 


CLINICO-PATHOLOGIC CASE REPORT 


Mitton M. ScuHerFcer, M.D. 
Chicago, Illinois 


CASE REPORT 


Mrs. A. O., a 61-year-old white woman, 
was a known diabetic of six years’ duration. 
Her ocular complaints were those of gradual 
reduction in visual acuity to 20/500 in the 
left eye and counting fingers at one foot in 
the right eye. 

Examination revealed bilateral senile nu- 
clear sclerosis. On February 24, 1949, an in- 


tracapsular lens extraction was attempted in 


the left eye. The lens capsule was broken at 
the time of the extraction so that considerable 
cortex was present in the anterior chamber 
at the first dressing. The postoperative course 
proceeded uneventfully and the patient was 
discharged on the ninth day. 

She was re-admitted to the hospital on 
April 25, 1949, because of tearing and red- 
ness of the left eye associated with headaches 
of four weeks’ duration, Examination re- 
vealed folds of the cornea with a dense aque- 
ous flare and many cell clumps. The right 
eye exhibited a mild ciliary flush and, within 
the week, became quite red with corneal be- 
dewing and a definite aqueous flare. The 
etiologic work-up, including laboratory and 
X-ray examination, which followed, was nor- 


mal. 


* From the Department of Ophthalmology, Uni- 
versity of Illinois School of Medicine and the Illi- 
nois Eye and Ear Infirmary. Presented before the 
Chicago Ophthalmological Society, November 17, 
1952. 


The patient was given seven courses of in- 
travenous typhoid without much relief of her 
symptoms. By May, 1949, the tension of the 
right eye had risen to 48 mm. Hg (Schigtz). 

Secause of the severe pain, the patient was 
given a retrobulbar injection of procaine. 
Eventually, following streptococcus vaccine 
desensitization, the symptoms gradually sub- 
sided and she was discharged from the hos- 
pital June 12, 1949. 

She was next seen November 25, 1949, at 
Milwaukee County Hospital on the service 
of Dr. S. Blankstein, because of pain and 
redness of the right eve. There was edema 
of the cornea, many large keratic precipi- 
tates on the posterior corneal surface, and 
an aqueous beam with dense posterior syn- 
echias. The lens was opaque and quite ma- 
ture. The intraocular pressure was 50 mm. 
Hg. The iridocyclitis of the left eye had sub- 


Fig. 1 (Scheffler). The inflammatory reaction 
primarily involves the anterior segment. 
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Fig. 2 (Scheffler). The dense, inflammatory exu- 
date of polymorphonuclear cells filling the anterior 
chamber with the diffuse infiltration of the dis- 
organized iris. 


sided but there wag a thick secondary mem- 
brane in the pupillary area. Further therapy 
for the right eye, including a paracentesis, 
was to no avail and an enucleation was per- 
formed December 29, 1949. 

The clinical impression was sympathetic 
ophthalmia. 


Microscopic STUDY 


The essential pathology was primarily that 
of an anterior uveitis with the posterior pole 
relatively normal (fig. 1). 

The limbal episcleral tissue was markedly 
thickened by chronic inflammatory cells, con- 
sisting of plasma cells and lymphocytes, with 
a tendency for nodule formation. 

The corneal epithelium was edematous 
with vesicle formation. There was moderate 
fragmentation and pyknosis of the lamellar 
nuclei. In one area, a thin, healed, penetrat- 
ing wound of the cornea, extending from 
the limbus obliquely into the anterior cham- 
ber, was visible. The defect in Descemet’s 
membrane was occupied by organized in- 
flammatory tissue. This was the site of the 
paracentesis wound. 

The anterior chamber was shallow and 
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loaded with an inflammatory exudate, pre- 
dominantly polymorphonuclears (fig. 2). 
The angles were obliterated with compres- 
sion of the trabecular spaces. 

The iris was diffusely infiltrated with 
chronic inflammatory cells and replaced in 
some areas by several granulomatous nod- 
ules, resulting in considerable destruction of 
the iris architecture (fig. 3). The inflamma- 
tory cells were predominantly plasma cells 
and some plasmacytoids. 

The granulomatous lesions had broken 
through the posterior iris surface and were 
fused by an organizing inflammatory exu- 
date to the anterior lens surface. The cytol- 
ogy of these lesions revealed a central area 
of fibrosis and some epithelioid cells and 
several giant cells of the Langhans type 
showing pigment phagocytosis. The periph- 
ery of the nodules revealed a minimum of 
lymphocytes with mainly plasma cells visible. 

The posterior chamber was filled with de- 
generating lens cortex, many polymorpho- 
nuclear cells, and monocytes, as well as giant 
cells containing pigment particles. 

The lens capsule was broken in two places : 
anteriorly, in the vicinity of the granuloma- 
tous lesion of the iris, to which it was adher- 


Fig. 3 (Scheffler). The granulomatous lesion of 
the iris breaking through the posterior pigment 
layer and the underlying lens capsule broken. 


° 
, 
— 
- =< 
~ 


NOTES, CASES, INSTRUMENTS 


Fig. 4 (Scheffler). The posterior 
chamber is filled with degenerat- 
ing lens cortex, polymorphonu- 
clears, macrophages, and an occa- 
sional giant cell. The rupture of the 
lens capsule in the equatorial zone 
is clearly seen. 


ent, and in the equatorial zone (fig. 4). The 
degenerating lens fibers in these areas were 
infiltrated with many polymorphonuclears. 
The cortex was markedly vacuolated (fig. 5). 

The choroid was relatively clear with only 
an occasional area of lymphocytic infiltration 
anteriorly. 

The inner surface of the retina and optic 
nerve revealed clumps of precipitates made 
up of macrophages and some polymorphonu- 
clears (figs. 6 and 7). There was some 
lymphocytic perivascular cuffing of the veins 
of the retina off the disc. 


CoM MENT 


Microscopically, the diagnosis was not ex- 
actly clear cut. The picture was that com- 
patible with a diagnosis of endophthalmitis 
phaco-anaphylactia. Yet, how could we ex- 
plain the granulomatous iritis? This is not a 
part of phaco-anaphylaxis. The probability 
of two separate disease processes in the same 
eye presents itself. 

Endophthalmitis phaco-anaphylactia, as 
we know it, is a nongranulomatous uveitis 
with a disproportionately greater involve- 
ment of the anterior uvea. It is usually con- 
sidered a unilateral disease, although Ver- 
hoeff and Lemoine,’ as well as Courtney,” 
recognized a bilateral form as existing. 

Microscopically, there is a marked poly- 
morphonuclear cell exudation in the anterior 
chamber. The lens is invaded by polymor- 


phonuclear and mononuclear phagocytes 


through the ruptured lens capsule, as well as 
giant cells. Posteriorly there are deposits of 
macrophages and polymorphonuclears on the 
retina. 

The disease is initiated by an allergic re- 
sponse to the lens protein in the aqueous, 


Fig. 5 (Scheffler). The lens cortex is vacuolated 
and infiltrated with polymorphonuclears and macro- 
phages. 
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whether produced surgically or otherwise, 
with a superimposed bacterial component. 

A second group of cases, phacotoxic, bears 
some relationship to endophthalmitis phaco- 
anaphylactia, probably one of degree, and 
usually occurs in eyes with a mature to hy- 
permature cataract. There is usually a pre 
vious history of extracapsular lens extraction 
in the opposite eye. 

A spontaneous defect is present in the lens 
capsule which allows the degenerating lens 
cortex to escape into the posterior chamber. 
The reaction which follows is also primarily 
an anterior uveitis and is fairly typical. The 
infiltration in the iris is diffuse, with many 
plasma cells. The exudation in the anterior 
chamber and invasion of the lens of poly- 
morphonuclear and giant cells is however at 
a minimum. 

What is the explanation of the granuloma- 
tous lesion of the iris? The possibility of 
sympathetic ophthalmia must be considered 
since the lesion is located in the posterior iris 
layers, breaking through and destroying the 
pigment epithelium with production of pos- 
terior synechias. 

The nodules show some fibrosis with a 
central zone of a few epithelioid cells and 
Langhans type of giant cells. The periphery 
of these nodules shows no mantle of lympho- 
cytes. The posterior uvea is relatively clear, 
raising doubt as to the possibility of such a 
diagnosis. 


Fig. 6 (Scheffler). Clumps of 
precipitates deposited on the inner 
retinal layers and optic nerve, with 
the choroid clear. 


Clinically, sympathetic ophthalmia is a bi- 
lateral disease with both eyes generally in- 
volved in a similar process. From the his- 
tory in this case, the supposedly exciting eve 


‘ 


had become symptom free whereas the “sym 
pathizing eye” went on to eventual enuclea- 
tion. This is not the general course of sym 


pathetic ophthalmia. 


Fig. 7 (Scheffler). High-power view of retinal 
precipitate with its clumps of polymorphonuclears 
and macrophages. 


> 
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The possibility of either Boeck’s sarcoid 
or tuberculosis as the etiologic agent has also 
been considered but no verification could be 
demonstrated either clinically or from the 
laboratory work-up. The microscopic picture 
of these diseases bears some similarity to the 
description already given. 

The slides were examined by Dr. Ver- 
hoeff,> Dr. Friedenwald,* Dr. Theobald,® and 
Dr. Klien.® 

A microscopic diagnosis of endophthalmi- 
tis phaco-anaphylactia was suggested by the 
majority of these doctors, one of whom em- 
phasized the unusual association of the gran- 
ulomatous iritis and suggested possible 
fungus infection, although this did not ap- 
pear likely. Another expressed the opinion 
that this was a typical picture of phacotoxic 
reaction. 

Three out of four observers did not be- 
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lieve this was sympathetic ophthalmia. Dr. 
Klien,* however, was of the opinion that the 
case was one of sympathetic ophthalmia su- 
perimposed on an endophthalmitis phaco- 
anaphylactia. Her reasoning has definite 
merit, yet we were not fully convinced that 
this was sympathetic ophthalmia for the rea- 
sons already stated. 
CONCLUSION 

A case is presented which, clinically and 
for the most part microscopically, conforms 
with the diagnosis of endophthalmitis phaco- 
anaphylactia but with a superimposed granu- 
lomatous anterior uveitis of unknown etiol- 
ogy. 

55 East Washington Street (2) 

The author is indebted to Dr. S. Blankstein for 
his help in gathering the pertinent clinical history 


*Dr. Klien’s discussion of this paper will be 
found on page 1460 
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ANTERIOR AND POSTERIOR 
CHAMBER COMMUNICATION 


REPORT OF A CASE 


Epwarb Bierman, M.D. 
Los Angeles, California 

History. In November, 1941, the patient, 
then aged 12 years, was struck in the right 
eye with a missile from an air rifle. A severe 
inflammation of the right eye followed. He 
was treated with hot packs for seven weeks 
and with various ointments and drops. He 
remained under active treatment for three 
months and wore a patch for 18 months. He 
has had poor vision in the right eye ever 


since. 


Examination. The patient’s age at the time 


of the present examination was 21 years. 
Visual acuity was: O.D., 20/200; O.S., 
20/20. 

External examination revealed the cornea 
of the right eye to be clear and the anterior 
chamber deep. Posterior and peripheral an- 
terior synechias were present, as was a trau- 
matic cataract. 

There was a small opening in the iris 
which otherwise was completely bound to 
the lens due to the adhesions, In front of the 
small opening was a single stroma fiber 
which oscillated forward and backward. The 
left eve was normal. 

Ophthalmoscopy on the right eye could not 
be done because of the cataract. The left eye 


was normal. 
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Fig. 1 (Bierman). Drawing, showing the posi- 
tion of the stromal fiber and the opening in the 
iris. The pupil is bound down by adhesions. 


REASON FOR STUDY AND METHOD 


All observations were made with the Uni- 
versal slitlamp. 

The study of this case was undertaken 
because a stroma strand in front of the hole 
in the iris oscillated backward and forward, 
indicating that at times aqueous went from 
the anterior to the posterior chamber. The 
stromal fiber often bent completely behind 
the iris. 

In the first study, I found that the fluid 
would flow forward on the average of 2.3 
seconds and backward, 0.62 seconds. The 
second observations, approximately one week 
later, showed that the fluid flowed forward 
on an average of 2.6 seconds and backward 
1.2 seconds. The flow was very irregular. 
The forward flow varied from 5.0 to 1.4 sec- 
onds. The backward flow varied from 0.2 to 
1.6 seconds. The oscillations were checked 
10 times in obtaining each of the averages. 


\ | wy 


Fig. 2 (Bierman). Enlargement of the area, 
showing the stromal fiber. 


Relation to accommodation, There was ap- 
parently no relationship between the at- 
tempted act of accommodation and the oscil- 
lation of the fiber. Even though the patient 
held his gaze at a single point, the fiber con- 
tinued to oscillate. 

Relation to pilocarpine. Pilocarpine had no 
obvious effect on the oscillation of the fiber. 


DISCUSSION 


A flow of aqueous from the anterior to 
the posterior chamber occurred in this pa- 
tient. The type of oscillation may have been 
due to the pathologic condition present in 
this eye, and possibly this mechanism does 
not function in normal eyes. 


5885 San Vicente (19). 


USE OF CORTISONE IN 
PARALYSIS OF OCULAR MUSCLES* 


PRELIMINARY REPORT OF TWO CASES 


GUILLERMO Picé, M.D. 
Santurce, Puerto Rico 


Cortisone is being widely used, either 
parenterally or locally, in various eye con- 
ditions. Numerous reports have appeared in 
the literature of its use in diseases affecting 
one or more tissues of the eye. It is surpris- 
ing that there have been no attempts to use 
cortisone in paralysis of the ocular muscles, 
especially in those cases of undetermined 
etiology. In a review of the literature, I have 
been unable to find any mention of the use of 
cortisone in paralysis of ocular muscles. 

The following two cases were presented at 
a meeting of the Section of Ophthalmology 
of the Puerto Rico Medical Association. 


REPORT OF CASES 
Case 1 


I. R. G., a white woman, aged 56 years, 
was first seen on February 19, 1951, with a 


* From the Section of Ophthalmology, School of 
Medicine, University of Puerto Rico. 
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history of ptosis and diplopia in the left eye 
of 12 days’ duration. She had had diabetes 
for several years and it was well controlled 
with diet. 

With the exception of the ocular findings, 
the general physical examination, including 
a neurologic examination, was essentially 
negative. No focus of infection was found. 

X-ray films of skull were negative. 

Laboratory studies including complete 
blood count, urinalysis, and blood Kahn were 
negative. Fasting blood sugar was 130 mg. 
percent. 

External examination of the right eye was 
negative. 

In the left eye, there was a paresis of the 
levator palpebrae muscle. With maximum 
effort, the lid was raised to near the upper 
border of the cornea. There was marked 
limitation of action of the internal rectus 
muscle with exotropia of 35 degrees when 
looking straight ahead. The superior rectus 
muscle also showed marked weakness. The 
pupil reacted well to light and accommoda- 
tion. The other extraocular muscles showed 
normal action. 

Ophthalmoscopy showed some large lens 
opacities behind the iris, worse in the right 
eye. The eyegrounds showed only slight 
retinal angiosclerosis. 

Vision was: O.D., 20/70, with correction 
20/20—3; O.S., 20/40, with correction 
20/25—1. 

Visual fields were negative. 

A diagnosis of paresis of the levator 
palpebrae, internal rectus, and superior 
rectus muscles of undetermined etiology was 
made. 

Treatment was started with intramuscular 
thiamine hydrochloride, 100 mg. daily for 
two weeks, therapeutic vitamin formula 


capsules by mouth, and hot saline com- 
presses to the left eye. 

After 48 days with that type of treatment, 
the degree of paresis of the affected extra- 
ocular muscles was unchanged. Then it was 
decided to try cortisone on the basis that it 
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might block any inflammatory process, either 
in the third-nerve nucleus or infranuclear, 
that could be responsible for the paresis of 
those muscles, 

Intramuscular cortisone in dosages of 100 
mg. every eight hours for two days was 
started on April 3, 1951. She continued with 
100 mg. of cortisone every 12 hours for 
two days and then 50 mg. every 12 hours 
thereafter. 

After 36 to 48 hours of treatment, the 
improvement was very marked and in five 
days the paresis of the three affected mus- 
cles had completely disappeared. 

The cortisone was continued for 11 more 
days to avoid any recurrence. She received 
in all a total of 2,000 mg. of cortisone. 

Her diabetes remained well controlled dur- 
ing the period of cortisone therapy. Six 
months later the patient remains well. 


CasE 2 


L. B. O., a white woman, aged 52 years, 
was first seen on June 5, 1951, complaining 
of ptosis of the left upper eyelid, nausea 
and vomiting, and pain in and around the left 
eve which extended down to the left side 
of the nose and the neighboring area of the 
cheek, of nine days’ duration. 

A thorough general physical examination 
done by the internist, who referred the case, 
was negative. 

X-ray films of skull were negative. 

Laboratory studies including blood Kahn, 
urinalysis, and complete blood count were 
negative except for slight hypochromic 
anemia. 

Examination by the otolaryngologist re- 
vealed a possible ethmoiditis but no local 
treatment was given to the nasal condition. 

X-ray films of teeth were negative. 

The external examination of the right 
eye was negative. 

In the left eye there was a paralysis of 
the levator palpebrae and of all the other 
extraocular muscles except the external rec- 
tus muscles. The left pupil did not react to 
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accommodation and reacted poorly to light. 

Examination of the eyegrounds showed 
only slight narrowing in the retinal arteries 
in both eyes. 
® Vision was: O.D., 20/200, with correction, 
20/20; O.S., 20/200, with correction, 20/25. 

Visual fields were negative. 

A diagnosis of paralysis of the third and 
fourth nerves and probable partial trigeminal 
neuralgia was made. Having had excellent 
results with the first case reported here, corti- 
sone therapy was started on June 7, 1951, 
two days after the patient was first seen. 

Intramuscular cortisone was begun in dos- 
ages of 100 mg. every eight hours for two 
days. She continued with 100 mg. of corti- 
sone every 12 hours for two days and then 
50 mg. every 12 hours thereafter. 

Thirty-six hours after starting the corti- 
sone, she was able to elevate the left upper 
lid to just above the pupillary area. The 
pain and the nausea and vomiting also disap- 
peared. By then, there was also slight action 
of the other extraocular muscles that were 
paralyzed. The action of the paralyzed extra- 
ocular muscles rapidly continued to improve 
and the diplopia to diminish. 

On June 16, 1951, nine days after starting 
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the cortisone, the extraocular muscles had 
regained their total function and the diplopia 
disappeared. The pupil also reacted well to 
light and accommodation. The cortisone was 
continued until she had received in all a 
total of 2,500 mg. 

Vision was 20/20 with correction and she 
could read the smaller Jaeger print at the 
end of the treatment. Five months after 
ward the patient remains well. 


SUMMARY AND CONCLUSIONS 


The use of cortisone in paralysis of ocular 
muscles has apparently never been tried be- 
fore. 

Two cases with paralysis of ocular muscles 
of undetermined, but probably inflammatory, 
etiology and treated successfully with corti 
sone are here reported. Although the num 
ber of cases is small, I believe that the excel 
lent results obtained justify this preliminary 
report. 

I wish to stimulate interest in using corti 
sone in paralysis of the ocular muscles so 
that its efficacy may be completely evaluated 
in cases with different etiologic factors. 


Avenue Ponce de Leon 654 


OpuTHALMIC MINIATURI 


Although the roots of the cilia appear to be disposed in one line only, 
they nevertheless form two, three, and in the upper lid even four ranges 


of hairs, unequally situated, and as it were confused. Whenever, there 


fore, in consequence of disease a certain number of hairs are separated 


from each other in a contrary direction and disorderly manner, the eve 


lash will appear to be composed of a new and unusual row of them, while 


in fact there has been no change either with respect to their number or 


natural implantation. 


Antonio Scarpa, 1801. 
(From Brigg’s translation. ) 


SOCIETY PROCEEDINGS 


Edited by Donatp J. Lyte, M.D. 


CHICAGO 
OPHTHALMOLOGICAL 
SOCIETY 
November 17, 1952 


Dr. Wittiam F. HucGues, Jr., president 


The clinical meeting was presented by the 
Departments of Ophthalmology, Chicago 
Medical School, and Michael Reese Hospital, 
Dr. Paul Sternberg presiding. 


SUSPECTED TOXOPLASMOSIS 


Dr. Irvinc D. Horow!rz presented S. C., 
an eight-year-old Negress, who was brought 
to the Michael Reese Eye Clinic with the 
complaint of faulty vision in the right eye 
since birth, associated with right convergent 
strabismus. Past medical and family history 
were negative. 

Examination revealed corrected vision of 
20/200, R.E., 20/60, L.E. There was bilat- 
eral nystagmus and right convergent stra- 
bismus. A fairly large, healed, central chorio- 
retinitis was noted in the right eye with dif- 
fuse areas of depigmentation surrounded by 
pigment clumps in other quadrants of the 
fundus. The disc was quite pale suggesting 
optic atrophy. The left fundus was essen- 
tially negative. 

Because of the negative history for disease 
or injury the possibility of congenital toxo- 
plasmosis was considered. A skin test was 
positive at the 48-hour period. The result of 
the blood neutralizing antibody tests has not 
yet been returned from the state laboratory. 
No calcification was demonstrated in the 
skull films. 

A chest survey also proved negative. 

Although there is a tendency to rely upon 
the blood neutralizing antibody test, Heidel- 
man concluded that the presence of neutral- 
izing antibodies should be considered of only 
moderate diagnostic value and their absence 


does not rule out the possibility of toxoplas- 
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mosis infection. Hogan believes the chief 
significance of the test lies in the ability to 
demonstrate a rising titer. 

The ocular lesion of toxoplasmosis is a 
necrotizing one, beginning with intense 
edema and congestion which distort the ret- 
inal layers. In the more central portion of 
the lesion necrosis of all retinal layers may 
occur, whereas in the periphery only the in- 
nermost layers of the retina are involved. 

Perivascular and diffuse infiltration by 
inflammatory cells is easily demonstrated in 
the marginal areas. The cellular infiltration 
consists chiefly of lymphocytes and large 
phagocytes but may also contain plasma cells 
and occasional eosinophils and polymorpho- 
nuclear leukocytes. Intracellular bodies have 
been found in some of the macrophages and 
probably represent the organism. 

The choroidal inflammation is usually not 
as intense as that found in the retina. The 
sclera is characteristically not involved. The 
organisms can be found in the retinal lesions, 
being more prevalent where the inflammation 
is severe. They may exist singly or in clus- 
ters, free or intracellularly, or as pseudo- 
cysts. They are rarely found in the choroid. 

The initial site of infection is still un 
known and the method of ocular involve- 
ment is still not clear. The diagnostic im- 
portance of chorioretinitis whenever toxo 
plasmosis is suspected is emphasized. 
INCARCERATION OF IRIS 

Dr. IrvinG D. Horowrrz said that E. F.. 
a 66-year-old white woman, had had a right 
intracapsular cataract extraction with a com- 
plete iridectomy in March, 1950. The cor- 
rected vision of this eve was 20/25. How- 
ever, a small iris incarceration covered by 
conjunctiva was noted at axis 120. 

The patient presented herself on February 
11, 1952, with a red, painful right eye of 
two days’ duration. Vision was light percep- 
tion only. There was a purulent conjunctivi- 
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tis. The cornea was edematous, a four-mm. 
hypopyon was present in the anterior cham- 


ber, and the vitreous contained massive ex- 
udative material. Only a faint fundus reflex 
was noted with the ophthalmoscope and ten- 
sion was elevated to 38 mm. Hg (Schigtz). 
A diagnosis of acute purulent endophthal- 
mitis was made and the patient was hospital- 
ized. Culture revealed hemolytic, coagulase 
positive Staphylococcus aureus. 

The following therapy was administered: 

1. Immediate subconjunctival injection of 
one million units of penicillin and daily 
thereafter for six days. 

2. Chloromycetin orally, 1.5 gm. daily, in 
divided doses for nine days. 

3. Aureomycin and atropine drops, peni- 
cillin ointment, and continuous hot com- 
presses locally. 

+. Four injections of typhoid vaccine, in- 
creased progressively from 25 to 200 million 
units. 

The corneal edema gradually disappeared, 
the anterior chamber and the vitreous cleared, 
and vision slowly improved; at present 
it is 20/30. Chloromycetin ointment is 
being used in the right eye each night. It is 
intended to excise the incarceration with 
careful closure of the wound at its site in or- 
der to eliminate recurrence, and it is be- 
lieved that all incarcerations or prolapses 
should be so cared for at the time they occur. 

Discussion. Dr. Samuel Schall noted that 
this complication occurred almost two years 
following lens extraction. During this inter- 
lude one may assume that any pathogenic or- 
ganism that might have caused conjunctivitis 
was either effectively controlled by the anti- 
bacterial action of the tear lysozyme or the 
thinned conjunctiva over the iris prolapse 
proved sufficient barrier. A breakdown of 
these due to overwhelming and highly patho- 
genic infection resulted in endophthalmitis. 

When this patient was first seen, the cor- 
rected visual acuity was less than 20/400. 
The eye was severely injected, especially 
about the site of iris prolapse. The vitreous 
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was hazy with a localized abscess-like collec- 
tion in the vitreous below at the 6-o’clock po- 
sition. In a few cases of this type previously 
seen, the eye was either lost or went on to 
phthisis bulbi no matter what treatment was 
employed. 

Treatment usually included iontophoresis 
with penicillin and streptomycin, or direct in 
travitreal injection of recommended doses 
of these drugs, as well as the usual supple- 
mentary treatment. The experience with such 
infections has been discouraging. 

When the stained microscopic slides of an 
eye lost from postoperative endophthalmitis 
are examined, it is obvious that nothing could 
have saved the eye. The vitreous body is 
either filled with pus or portions are infil- 
trated with polymorphonuclear leukocytes, 
or the retina may be infiltrated and there may 
be an organizing exudate present. The excel 
lent outcome of the case presented here was 
undoubtedly due to the expeditious manner 
in which treatment was carried out. The ther- 
apy was based largely on the recommenda- 
tions of Sorsby and Unger, reported in the 
British Journal of Ophthalmology in Janu 
ary, 1950. 

In cases of this type, the best cure is pre- 
vention. Prolapsed iris with a thin conjuncti- 
val flap should be repaired immediately. 
When the prolapse is well established and 
covered with thin conjunctiva, it is impor- 
tant to keep the patient on an antibiotic such 
as sulamyd or chloromycetin for the remain- 
der of her life. Late repair of the iris pro 
lapse may be indicated but, in any case, the 
patient should be kept under observation. 


BAND-SHAPED KERATOPATHY AND GLAUCOMA 


Dr. MartuA Rusin presented 
B. O., a 50-year-old white man, first seen at 
the Eye Clinic of Mt. Sinai Hospital on No- 
vember 10, 1947, with complaint of failing 
vision of several months’ duration and sen- 
sitivity to light. 

This patient had an active duodenal ulcer 
of 25 years’ duration, for which he had taken 
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excessive amounts of milk and alkali, but 
from which he had suffered repeated epi- 
sodes of chronic gastrointestinal bleeding. In 
March, 1947, he had been admitted to the 
hospital in a state of shock from acute blood 
loss with resulting renal shutdown and 
marked azotemia, which responded to con- 
servative therapy. The patient’s mother had 
bilateral glaucoma and hypertensive vascu- 
lar disease; the father has arteriosclerotic 
heart disease. 

Examination at this time showed vision, 
R.E., 20/40; L.., 20/30. There was mod- 
erate injection of palpebral and bulbar con- 
junctivas. Both corneas showed fine white 
subepithelial deposits adjacent to the limbus, 
extending to the cornea some two to three 
millimeters, with a clear zone intervening. 
These deposits were confined primarily to 
the interpalpebral zone, although there was 
some extension beyond this. The chambers 
were slightly shallow. There was mild retinal 
sclerosis. Tension was: R.E., 22 mm. Hg; 
L.E., 20 mm. Hg (Schigtz). Corrected vision 
was 20/20 in both eyes. 

When seen again on March 12, 1948, it 
was felt that there was a slight increase in 
the corneal pathology. 

He did not return to the eye clinic until 
May 3, 1952. During this time he had been 
on medical management of the ulcer and had 
had repeated transfusions for chronic anemia 
and azotemia. Surgery was refused until 
April, 1951, when a gastroenterostomy was 
done. He did well for six months until he 
developed a stomach ulcer which started the 
cycle again. 

Vision at this time was 20/30, R.E., 
20/25, L.E. The corneas showed increase in 
the opacities previously described. The an- 
terior chambers were very shallow. The 
fundi showed a normal disc in the left eye 
and moderate glaucomatous cupping in the 
right eye. Tension was: R.E., 45 mm. Hg; 
L.E., 21 mm. Hg. 

Central fields showed enlargement of the 
blindspot in both eyes, and Seidel scotoma 
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and constriction in the right eye. Gonioscopy 
shows the angles to be open to most of the 
pigmented trabeculae, but a very broad iris 
hump. 

Tension has been fairly well controlled in 
the left eye but poorly controlled in the right. 
X-ray films of the globes reveal them to be 
calcified ; despite this, the scleral rigidity is 
low in both eyes. 

The pathogenesis of diffuse metastatic cal- 
cification in this case, of which the corneas 
and conjunctivas are only one part, is be- 
lieved to be some type of pre-existing renal 
disease with further renal damage from hem- 
orrhage, shock, and dehydration, resulting 
in chronic renal insufficiency and inability 
of the kidneys to handle alkalis. This with 
chronic vomiting and excessive intake of al- 
kali has resulted in hypochloremia and meta- 
bolic alkalosis. 

It is not felt that the glaucoma bears any 
relation to the metabolic disorder, although 
it is conceivable that calcification of the tra- 
beculum may play a part. Bilateral iriden- 
cleisis is indicated, but surgery has been 
deferred in view of the patient’s poor con- 
dition, and the possibility of complications 
resulting from the diffuse calcification of the 
eye and blood vessels. 


UNILATERAL OPTIC ATROPHY 


Dr. Harovp C. Leicut presented L. J., a 
14-year-old Negro, who poses a problem of 
progressive loss of vision in the right eye 
with no obvious etiology or physical findings. 
He was first seen at the age of 10 years for 
routine examination, at which time refrac- 
tion revealed an error of +2.5D. sph. in each 
eye. On examination two years later a dis- 
crepancy between the cycloplegic and post- 
cycloplegic examination was attributed to 
accommodative spasm and glasses were not 
prescribed. 

In April, 1952, the patient complained of 
poor vision. Unaided vision was: R.E., 
20/100; L.E., 20/25. Homatropine refrac- 


tion showed no change and postcycloplegic 
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revealed: R.E., +0.5D. sph. > +25D. cyl. 
ax. 90 20/80; L.E., plano + 25D. cyl. ax. 
90° = 20/20. A pinhole did not improve 
vision in the right eye. 

In September, 1952, the right vision is 
recorded as: R.E., 20/100; L.E., 20/25. 
Ocular examination is still entirely negative 
except for minimal temporal pallor of the 
right disc. 

Visual fields showed normal peripheral 
field but central scotoma for two-mm. blue 
and relative scotoma for two-mm. red in the 
right eye at the fixation point. 

Blood Wassermann test is negative. Skull 
X-ray films showed the right optic foramen 
smaller than the left. Neurologic examina- 
tion was negative except for marked nystag- 
mus on extreme lateral and medial gaze. 

Because of the minimal findings a definite 
diagnosis is difficult at present. Multiple 
sclerosis and Leber’s disease might be con- 
sidered but, in case of the latter, the oppo- 
site eye would have been affected by this 
time ; also, no familial history has been elic- 
ited. 

Congenital syphilis should be considered 
as a possible cause of optic atrophy in the 
young ; if arrested early, a positive Wasser- 
mann reaction may not be shown. Another 
possibility is that the patient may have had a 
mild convergent squint in early childhood 
which has since diseappeared. There was a 
high esophoria when he was first seen at the 
age of 10 years, which has decreased; also 
there is a tendency to accommodative spasm. 
However, the recorded visions show a de- 
crease from 20/40 to 20/100 since being fol- 
lowed in the clinic in the absence of squint 
or suppression. 


SCIENTIFIC MEETING 


ENDOPHTHALMITIS PHACO-ANAPHYLACTIA 


Dr. Mitton M. ScHerrcer presented a 
clinicopathologic report of a case of endoph- 
thalmitis phaco-anaphylactia associated with 
granulomatous iritis. His paper is published 
in full on pages 1449 to 1453 of this issue of 
THe JouRNAL 
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Discussion. Dr. Bertha Klien: During the 
past few years the concept of lens-induced 
inflammation has been crystallizing more and 
more, not only from a histopathologic but 
also from a clinical point of view. Prompt 
removal of the offending lens now saves eyes 
which previously would have been lost. The 
clinical differential diagnosis from other con- 
ditions, especially from sympathetic ophthal- 
mia, is not always easy. The histologic picture 
is more clear cut, yet all its ramifications 
are not as yet known. There is, for example, 
the question of the co-existence of other 
types of inflammation. 

There are two cases in the literature in 
which sympathetic ophthalmia was associ- 
ated with lens-induced inflammation and, at 
Northwestern University Laboratory of Eye 
Pathology, there is one eye which came from 
a patient suffering from chronic tuberculous 
uveitis. The uveitis had quieted down after 
several years, but in one eye secondary glau- 
coma developed for which a surgical pro- 
cedure was carried out. 

During the operation the lens, unknown 
to the surgeon, was injured, and the subse- 
quent inflammatory process in this eye was 
interpreted as recurrence of the tuberculous 
process. The eye, which did not have useful 
vision, was removed, and histologic studies 
revealed a typical picture of lens-induced 
inflammation superimposed upon an old, ap- 
parently not active granulomatous uveitis. 
The co-existence of two conditions in the 
pathogenesis of which allergy or hypersensi- 
tivity play a role is really not surprising. 

In Dr. Scheffler’s case there also seems to 
be a co-existence of two conditions, an 
anaphylactic type of inflammation with a 
specific granulomatous whatever 
the latter’s nature may be. 

The clinical data which would be most 
interesting to the pathologist in such cases 
are: descriptions of both lenses, if there were 


pre wess 


or are cataracts and, if so, were or are they 
mature, immature, or hypermature. 

As the matter stands now, the condition 
of the lens of the injured eye, or of the op- 


erated eye with a lens injury prior to opera- 
tion, does not appear to matter much in 
the development of lens-induced inflamma- 
tion. However, up to now, we are not justi- 
tied in making the clinical diagnosis of lens- 
induced inflammation in an uninjured eye 
with a spontaneous inflammation, unless the 
lens is at least mature or hypermature. 

This, of course, calls for a clearcut defini- 
tion of what constitutes a hypermature cata- 
ract. Could it be that circumscribed lamel- 
lar separation or water clefts, which may 
persist for many years almost without pro- 
gression in an immature lens, may develop 
leakage of toxic substances and constitute 
partial hypermaturity of the lens, with sub- 
sequent lens-induced inflammation? 

Questions like this will have to be an- 
swered before the picture of lens-induced in- 
flammation is complete, and before clinical 
appraisals of situations arising from it are 
materially aided. 

Dr. William F. Hughes, Jr.: The granu- 
lomatous feature which Dr. Scheffler demon- 
strated pathologically can also occur clin- 
ically. In a series reviewed with Dr. Owens 
some years ago, it was found that mutton- 
fat keratic precipitates were not uncommon 
in apparently lentogenic uveitis. 

Dr. Milton M. Scheffler (closing) : These 
slides show a case of primary glaucoma in 
which an iridencleisis was performed. The 
lens was accidentally injured, followed sev- 
eral months later by uveitis, with eventual 
enucleation of the eve. Here is shown a some- 
what different reaction in which the lens it- 
self is infiltrated with many giant cells, 
whereas the case just shown had none at all. 

The picture of the iridencleisis wound 
shows the area in which the capsule was ap- 
parently nicked. The lens is markedly in- 
filtrated with polymorphonuclears as well as 
giant cells. The next slide reveals the lens 
again; the connective tissue formation which 
lies just underneath the capsule is also heav- 
ily infiltrated with polys. The higher power 
shows polymorphonuclears lying on the an- 
terior lens surface, with the giant cells visible 
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in the lower end, proliferating within the 
lens itself. This is of course a somewhat dif- 
ferent picture from the one previously 
shown, and is a typical picture of endophthal- 
mitis phaco-anaphylactias. 
ANISOPHORIA, ANISOMETROPIA, AND THE 
FINAL PRESCRIPTION 


Dr. James E. LespeNnsoun presented a 
paper* on this subject, a summary of which 
follows: 

In 200 consecutive cases of anisometropia, 
hyperphoria was tested for distance with 
eyes level and in the reading position of 
downward gaze without corrective lenses. 
The correct interpretation of vertical aniso- 
phoria requires this simple and informative 
method. In almost two thirds of the entire 
group, the intrinsic anisophoria effected a 
mitigation of the anisometropic anisophoria 
either automatically or by the prism cor- 
recting the distance hyperphoria. 

The prevailing types of anisophoria simu- 
lated a weakness of either the superior ob- 
lique or the superior rectus of the eye with 
the more myopia or less hyperopia in the 
vertical meridian. 

The influence of intrinsic anisophoria 
should be reckoned in all calculations con- 
cerned with devices for neutralizing ani- 
sometropic anisophoria. A size difference, 
obtainable with readily available lenses, may 
prove on occasion a valuable aid in com- 
batting either intrinsic or anisometropic 
anisophoria. 

Discussion. Dr. Daniel Snydacker: Some 
of Dr. Lebensohn’s terminology differs from 
that usually employed; the term “intrinsic 
hyperphoria” as contrasted with “induced 
hyperphoria” is certainly a clear expression. 
The principal problem involved is that of 
fusion. 

The devices and mechanisms which he ad- 
vocates are designed to give satisfactory 
binocular vision to the individual. If this can 


*Published in full in Tae AMERICAN JOURNAL OF 
OpHTHALMOLOGY, 36:643 (May) 1953. 
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be done with comfort and without creating a 
cosmetic problem, it is worthwhile; by cos- 
metic problem is implied any cumbersome or 
unsightly spectacle lens. If comfortable satis- 
factory binocular vision cannot be achieved 
by the methods he has described, then, to 
quote Lancaster, it may not be worthwhile 
trying to “force on the patient the somewhat 
dubious advantages of binocular vision.” 

There are several philosophic implications 
in the type of therapy employed. If the pa- 
tient actually has symptoms and is in dis- 
tress, and his distress can be relieved, he 
will certainly continue with the therapy. If, 
on the other hand, he feels reasonably com- 
fortable without therapeutic methods, but it 
is felt that he may be better off by trying to 
force binocular vision on him, he may very 
well object to the type of therapy employed. 
In such case his neurosis will have to be 
severe if he puts up with a form of therapy 
that is worse than the condition of which he 
complains. 

The importance of distinguishing between 
the types of hyperphoria should be empha- 
sized. One must be sure that a hyperphoria is 
not induced, and the proper way to do this 
is to measure the patient’s vertical phorias 
without any correction in place. A few years 
ago I emphasized the importance of measur- 
ing hyperphoria in the various cardinal 
positions of gaze. This procedure is still fol- 
lowed and has been found eminently satis- 
factory in making diagnoses, since it some- 
times gives valuable clues as to the individual 
elevator or depressor involved. 

Dr. Thomas D. Allen congratulated Dr. 
Lebensohn on this interesting essay, espe- 
cially because of his insistence upon testing 
the hyperphoria for distance in the primary 
position, and hyperphoria for reading with 
the eyes down as they usually are when one 
reads. 

Another thing which is important, when 
one is uncertain as to whether or not hyper- 
phoric correction should be ordered, is to put 
the glasses in a trial frame accurately cen- 
tered and let the patient wear it in another 


room, for distance and later for reading. 

Often, as Dr. Lebensohn suggests, and 
quotes Scobee, the prism is gratefully borne. 
If the patient notices the difference between 
the glass with the prism on, and with the 
prism off, an effort is made to learn which 
is more comfortable. The two eyes are 
tested at the check-up of the glasses to see if 
there is any hyperphoria with a stereoscopic 
slide. 

Often one is at a loss to know whether or 
not to order a vertical prism. This difficulty 
was encountered with a close friend for 
whom prisms were ordered (he had a little 
anisometropia) and he was fairly grateful. 
Then the prism was left off and he was quite 
uncomfortable for a year or two until it 
was put back again. Often a hyperphoria is 
inconstant; it may be seen at one time on 
examination and not at the next examina- 
tion. 

I developed a hyperphoria at one time 
rather suddenly, apparently without any 
cause, which lasted for about two months. A 
hook-over prism was fitted for my glasses 
to see whether or not this would last. As 
suddenly as it developed, it disappeared sev- 
eral months later and has not reappeared. 

These eyes of ours are interesting organs, 
and it takes a good deal of thought to make 
people comfortable with glasses. 

Dr. Derrick Vail was much interested in 
Dr. Lebensohn’s discussion. Most men have 
had the same experience with vertical im- 
balances and the decision whether or not to 
order prisms. Sometimes patients are per- 
fectly contented without prisms and again, 
as Dr. Allen brought out, they are 
only happy when the prism is put in. Dr. 
Lebensohn has helped clarify our thinking 
along this line. 

Dr. Lebensohn’s method of reading with 
the eyes pointed upward could be carried to 
absurd lengths. If a prism base-up is used, 
the eyes are in the up position and are di- 
vergent; so in addition to vertical phoria 
there is a physiologic divergence. A prism 
base-in must be used to bring the reading 
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focus in the proper line, and a bifocal seg- 
iment reversed, upside down, and if it is a 
plus lens the prism will be a vertical prism 
in the plus lens. 

When Dr. Lebensohn looked skyward in 
reading, when the book was on the desk, one 
wonders what he was doing with the size 
differences and with the prism. It would be 
interesting to hear how he compensates for 
the reverse of the physiologic gaze. 

Dr. James E. Lebensohn (closing): The 
“Prisma Glasses” with which the paper was 
read were intended originally as bed spec- 
tacles. It is a simplified model which can be 
used over one’s reading correction. The elab- 
orate type still made by Hamlin of London 
embodies the individual prescription and 
compensates for the complicating factors that 
Dr. Vail quite correctly considered. Actually, 
in the comparatively short period of use, 
there were no difficulties, and had the manu- 
script been manipulated more carefully, 
probably the eyes would have assumed a 
more natural position. These glasses, which 
were obtained at the last Academy meeting, 
are made by American [’rismatic Glasses, 
Inc., of Boston, and are extremely reason- 
able in price. 

Dr. Allen has noted undoubtedly the nu- 
merous vague and contradictory statements 
on handling vertical prisms. The diverse sug- 
gestions include a more or less arbitrary re- 
duction of the full prismatic correction, and 
the advice to place the prism in the lens that 
is thinnest, or to divide the prism between 
the two lenses. If one considers separately 
the precise nature of the intrinsic hyper- 
phoria and the effects induced by the lenses, 
he can readily figure whether the prism can 
be tolerated and to what extent it should be 
utilized. The prism should be placed in the 
lens for the nondominant eye whenever pos- 
sible. If one eye fixes for distance and the 
other for near, the prismatic power is di- 
vided, allotting the smaller amount to the eye 
with the keener and more critical vision. 

Dr. Snydacker’s sympathetic discussion is 
appreciated because of his deep interest in 
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all problems related to muscles and refrac 
tion. 

One speaks of “symptoms” but how re- 
liable is the opinion of an eye-conscious pa- 
tient with asthenopia as to whether a prism 
does or does not improve his visual comfort? 
The opthalmologist who has all pertinent 
data at hand can assume the responsibility 
with assurance. 

Some patients learn to wear a new pre- 
scription readily ; others require considerable 
time. Consequently, a prescription based on 


adequate examinations should be changed 


rarely if ever. For the psychosomatic com- 
plaints often encountered, eight-ounce 
bottle of elixir triple bromides is prescribed 
enough to last until these complaints van- 
ish. 
Richard C. Gamble, 
Recording Secretary. 
NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 


410th meeting 
January 21, 1953 
Dr. ANpREW L. MACMILLAN, JR., presiding 
VIRUS DISEASE OF THE CORNEA 


Dr. Atson E. Bratey of Iowa City, Iowa, 
speaker of the evening, discussed virus dis- 
eases of the conjunctiva and cornea. 

Epidemic keratoconjunctivitis has a sud- 
den onset with pain, tearing, and edema of 
the conjunctiva. There is no purulent dis 
charge. Follicles then develop associated with 
a mucoidlike discharge and a swollen pre- 
auricular node. A pseudomembrane develops, 
caused by a necrosis of the superficial epi- 
thelial cells. 

The typical corneal opacities are super 
ficial, occurring in or near Bowman’s mem 
brane under the epithelium, and rarely stain 
with fluorescein. These corneal opacities may 
represent colonies of the virus in the corneal 
epithelium. 
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The patient’s own blood serum, used as 
eye drops every half hour, reduces edema 
and makes the patient more comfortable. 
Two and one-half percent cortisone in 
zephiran is helpful in preventing corneal 
opacities. 

The virus of epidemic keratoconjunctivitis 
is probably an intranuclear virus, epithelial- 
tropic, and closely related to the viruses that 
cause encephalitis. 

Superficial punctate keratitis usually 
causes photophobia and foreign-body sensa- 
tion. The bulbar conjunctiva is slightly in- 
jected and dilated vessels are seen coming 
down from the region of the superior rectus 
muscle. 

The corneal lesions are almost entirely 
epithelial. They start as extremely small dots 
of infiltration, which gradually increase in 
size. The center of the lesion frequently pro- 
duces a filamentous form which is soon 
knocked off leaving an oval lesion with a 
center that stains with fluorescein. The indi- 
vidual lesion recedes leaving a tiny bump 
which eventually entirely disappears—but 
tends to recur. 

Dr. Braley has isolated a virus from the 
lesions and has prepared a vaccine which 
has been of some value in treatment. The 
local use of cortisone helps to clear up indi- 
vidual attacks and makes the patient feel 
better. 

Herpes simplex corneae manifests itself in 
four forms: 

The first form is most common in teen-age 
children who have never had herpes before. 
They develop a bump on their skin, a con- 
junctivitis, a swollen pre-auricular node, and 
may develop a dendritic ulcer on the cornea. 

The second form of herpes simplex is the 
self-limited, recurrent, keratitis 
that is seen commonly and may occur with or 


dendritic 


without any conjunctivitis. 
The third form is keratitis, 
which Dr. Braley believes may develop as a 


disciform 


local hypersensitivity reaction in the corneal 
stroma between the herpes virus, acting as 
an antigen, and local aggressins. 
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The fourth form is metaherpetica, which 
usually involves a large area of the cornea, 
with piling up of the surface epithelium, 
scarring, and vascularization. 

Herpes zoster ophthalmica is an involve 
ment of the ophthalmic division of the fifth 
cranial nerve with characteristic skin and 
corneal lesions which are probably hyper- 
sensitivity reactions to the virus. Herpes 
zoster is thought to have a close relationship 
to chickenpox. The “Ramsey Hunt” syn- 
drome was mentioned, in which herpes zoster 
involves the seventh nerve causing skin erup- 
tions in the ear and a paralysis of the muscles 
supplied by the ophthalmic branch of the 
seventh nerve. The corneal lesions of herpes 
zoster may occur in all the layers of the 
and in association with the 
corneal nerves. 

Molluscum contagiosum, occurring on the 
lid margins, is often associated with con- 
junctivitis and a keratitis epithelialis. If the 
molluscum is present on the upper lid, ¢ 


cornea close 


pannus may develop in the upper cornea. 
Lymphogranuloma venereum may produce 


a keratitis and may cause a severe destruc 
tion of the entire eve. 

Slides were shown demonstrating a tra- 
chomatous pannus and keratitis. 

Inclusion blennorrhea produces a severe 
conjunctivitis caused by a virus that belongs 
to the lymphogranuloma group. 

Discussion. Dr. Henry Allen of Boston: 
I think it must be very hard for any of you 
who have not worked with viruses, even as 
little as I have, to appreciate the immense 
amount of labor that goes into even a simple 
neutralization test with a virus. Dr. Braley 
brings to us the benefit of his experience, 
both in the laboratory and in the clinic, and 
has certainly made a most stimulating pres- 
entation, which I feel woefully inadequate 
to discuss. 

Asa result of these same technical difficul- 
ties, there is a grave responsibility on those 
who are investigating the diseases of the eve 
as to the validity of their conclusions, since 
there are so very few who are in a position 
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to question or contradict them; and | think 
we can rely on Dr. Braley’s conclusions in 
the main. 

I was much interested in many of them, 
in particular with herpes simplex. I must 
say that Dr. Braley seemed to provide some 
ready answers and very ingenious theories to 
problems that have been troubling me for 
some time. I think his theory of the inter- 
pretation of disciform keratitis as a hyper- 
sensitivity reaction between the virus and the 
antibody is certainly a very ingenious one. 

The role of fixed or tissue antibodies has 
been, as Dr. Braley pointed out, a contro 
versial one. They are difficult to demonstrate, 
and I would like to ask him whether he has 
any evidence as to whether there is any in- 
hibitory effect on the free virus by such 
alleged fixed or tissue antibodies. 

The identification of the antiherpetic and 
other antibodies in the gamma globulin frac- 
tion is certainly an accurate one as far as the 
circulating antibodies are concerned. Just 
what the role of circulating antibodies, that 
is, circulating neutralizing antibodies is in 
the clinical immunity to the disease is an in- 
teresting problem and also an elusive one. 

As Dr. Braley pointed out tonight, as well 
as in his article, individuals who are not 
subject to herpes have no herpes antibody, 
except for the complement fixation antibody, 
which is something that I have had no ex- 
perience with and which is news to me. It 
would suggest, of course, that there was 
some latent infection which had not appeared 
clinically ; and I think that is a point on 
which | would like some further elucidation. 

We are faced with a virus which is intra- 
cellular and which is intranuclear. The heap- 
ing up, I believe, does appear very early in 
sections of rabbit eves. As the last pictures 
showed, the virus of herpes simplex seems 
to be in the nucleus—actually in the nucleus 

-where, of course, it is very inaccessible to 
any circulating antibodies, but may be, per- 
haps, more accessible to fixed antibodies— 
if there are such in the epithelial cells. How- 


ever, Dr. Braley stresses the point that these 
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are located primarily in the stroma rather 
than in the epithelial cells. 

I have tried repeatedly to demonstrate 
these acidophilic bodies in smears and serap- 
ings of dendritic figures without success. 
They are very beautifully demonstrated in 
biopsy sections which run throughout the 
nucleus, which cut it right through and 
through, passing to the chromatin envelope 
and to the inclusion body itself. 

I would like to ask Dr. Braley what actual 
evidence he can bring forward for the theory 
that this disciform keratitis is an example 
of an antibody reaction, and I want to con- 
clude by again congratulating him on his 
very interesting presentation. 

Dr. David Cogan of Boston: The entity 
which we have come to call superficial pune- 
tate keratitis consists of spots in the cornea 
such as Dr. Braley has demonstrated; but 
I believe the entity which most of us around 
here call that is an entity that exists for a 
long period of time, for years, in eyes which 
are usually white and quiet—-and I think this 
differs a little bit from that which Dr. Braley 
describes. It is rather hard to consider this a 
virus disease, at least an acute virus disease, 
if it does persist for a long period of time. 

Dr. Braley specifically said that there was 
no response to cortisone; but this entity 
which we call superficial punctate keratitis, 
I thought was the one eye condition which 
always did respond dramatically to cortisone. 
Maybe not to cortisone two or three times 
a day but when using it often enough. I think 
it was a very co-operative patient of Dr. 
Verhoeff who recently had the typical pic- 
ture of superficial punctate keratitis. Using 
cortisone three times a day did not have 
any effect but using it every hour made the 
spots disappear. Stopping, it would recur. 

We did this several times, and it could be 
made to come and go with cortisone. That 
patient and others with the same disease have 
been quite dramatically relieved by cortisone. 

Dr. Braley said that patients with super- 
ficial punctate keratitis complain bitterly of 
pain. I had thought it was remarkable how 
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little they complained of pain. In fact, I 
know of at least one patient who just seemed 
to get these spots—they were numerous, 20 
or 30 or 50 of them—that were just picked 
up on routine examination. He had no com- 
plaints referable to the eye. I am curious to 
know whether what we call superficial punc- 
tate keratitis does differ from what Dr. 
Braley calls superficial punctate keratitis. 

I would like to ask Dr. Braley if he feels 
that epidemic keratoconjunctivitis can occur 
sporadically. We have had several patients 
with the so-called epidemic variety, and there 
has been no epidemic. 

Dr. Frederick Verhoeff of Boston: Years 
ago, l'uchs described a definite disease which 
he called superficial punctate keratitis. It oc- 
curred generally after a disease such as 
bronchitis, and there were superficial spots 
on the cornea—some of which were as large 
as a millimeter. His description does not 
agree with any of the things described here 
tonight. He never mentioned a pre-auricular 
gland. I used to see the disease, but I am 
not sure | see it any more. I once published a 
histologic case showing the lesions. There is 
much confusion about the use of the term, 
superficial punctate keratitis, and I hope Dr. 
Braley can solve this problem of nomencla- 
ture. 

I would also like to ask Dr. Braley how 
he explains the morphology of the dendritic 
figure. Does he think that represents a nerve 
distribution ? Can he explain the morphology 
of the disciform lesion? A typical disciform 
lesion has a little dot in the center of it, and 
a ring around it. I think most people in talk- 
ing about disciform lesions absolutely ignore 
this—anyway, they don’t explain it. 

Dr. Braley: I must say some very good 
points have been brought up. Now, to begin 
with Dr. Allen’s question about the ground 
cornea. We have followed the work done by 
Thompson, in which he ground corneas and 
demonstrated antibodies to typhoid. We have 
used the complement fixation technique and, 
in some instances, have demonstrated some- 
thing present in the cornea, which has been 
called “aggressin” by Rhodes and Van Brugh 


and which I assume is an antibody. I be- 
lieve circulating antibodies have nothing to 
do with herpes disease so far as the eye is 
concerned. 

I have absolutely no evidence, other than 
clinical, about the development of disciform 
keratitis. I feel that, since disciform keratitis 
is so benefited by cortisone, it must be a 
hypersensitivity reaction and, therefore, de- 
pendent upon the presence of antibodies in 
the cornea. 

Now, as far as terminology is concerned 
—I must say I am confused too. I don't 
know what I mean by superficial punctate 
keratitis. I don’t believe anybody else does, 
because I hear everybody talking about the 
keratitis of staphylococcus conjunctivitis as 
being superficial punctate keratitis. Well, of 
course, I know that it isn’t. The thing is an 
epithelialis ; that is what we mean. 

I do not know what the disease is that we 
have here. I know it is not Fuchs’s disease— 
I realize that—and I know that the name is 
wrong. I don’t know what else to call it. I 
have been calling it Mills’s disease, because 
Mr. Mills was the man from whom T isolated 
the virus the first time; and I have only 
found it in about nine or 10 cases. 

Now, not all of these people with this 
clinical picture, which I have tried to show, 
have antibodies to my virus. It is a chronic 
disease—there isn’t any doubt about that— 
and it is a chronic type of virus disease. It is 
not an acute virus disease, and it is the most 
amazing thing what their neutralizing anti- 
bodies do. They go up and down all the time. 
I have found patients, in doing the popula- 
tion study, who, to my mind, never had any- 
thing wrong with them so far as their eyes 
were concerned, who had neutralizing anti- 
bodies to the virus. Some of my patients 
with this disease, who I am sure have neu- 
tralizing antibodies, are helped with cortisone 
if they use it often enough. They are helped 
for a period of time, but they may have a 
flare-up while they are using cortisone. Then, 
I think some of the flare-up depends upon 
the presence or absence of their neutralizing 
antibodies. I don’t know for sure about that. 
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I think you do get sporadic cases of epi- 
demic keratoconjunctivitis. That is one rea- 
son why I think it may be closely allied to 
St. Louis encephalitis. Pre-auricular lympha- 
denopathy is almost always present in epi- 
demic keratoconjunctivitis. 1 thought for a 
time that Fuchs was describing the end 
result of epidemic keratoconjunctivitis, and | 
think that Thygeson still thinks so. | don't 
know what he described; I don’t believe | 
have ever seen the entity as he described it. 

The reason for the morphology of the den- 
dritic figure-—I don’t know—I have some 
theories about it; but I would just a little bit 
rather not present them. I think I know why 
it follows along that pattern. Perhaps I will 
say just a little about it. This virus spreads 
in the epithelium ; and, histologically, if you 


carefully examine the corneal epithelium of 


any normal cornea, you can see that the 
nuclei seem to be arranged in a certain pat- 
tern, particularly in the polygonal cells. 
Those cells are about three layers up from 
the basal layer, and the nuclei tend to be 
oval. I believe that the spread of the infec- 
tion is one of continuity rather than follow- 
ing nerves. I don’t believe that herpes sim- 
plex is actually an infection of the corneal 
nerves. 

At the present time in the treatment of 
herpes zoster, I think the best therapy is 
probably cortisone. In my hands, cortisone 
is given parenterally either by mouth or by 
injection. It is probably the best form of 
therapy. I cannot tell you the exact time to 
start it; I usually start it when I see the 
patients. If it makes them worse, I stop it. 
If it helps them, I continue it. 

Dr. Cogswell: Does that apply only when 
there are lesions in the eye itself? 

Dr. Braley: No, I use it because the le- 
sions around the eye can be extremely pain- 
ful, you know, and the pain will persist. I 
know that it brings considerable relief from 
pain. 

Dr. Frederick Verhoeff : How about using 
aureomycin for herpes zoster? 

Dr. Braley: Aureomycin, if it is given in 
tremendous quantities and intravenously, is 
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helpful sometimes for the pain. It may re- 
lieve the pain. Or, it can be given in large 
quantities by mouth with some help. Nausea 
results whether it is given intravenously or 
by mouth. 

Dr. Cogswell: Do you give it in the pres 
ence of just a skin lesion—do you still start 
them on cortisone? 

Dr. Braley: Well, | try it, parenterally or 
by mouth. Try, at least. The last case I had 
was in a three-year-old child—the ophthalmic 
division was afiected—and followed very 
shortly after chickenpox. That is, he had the 
chickenpox, then the rest of the family had 
chickenpox ; and this child came down with 
herpes zoster while the rest of the family 
was having chickenpox. Fairly clear cut. The 
cortisone, in that child, was helpful; at least 
it allowed the child to sleep at night. I don’t 
believe it prevented the development of his 
scars, certainly. 


INDIRECT OPHTHALMOSCOPY 


Dr. Taytor Smiru of Boston discussed 
“Practical aids to ophthalmic technique: 
Indirect ophthalmoscopy,” confining his re- 
marks primarily to the binocular indirect 
ophthalmoscope developed by Dr. Schepens. 
He stressed the advantages of a brighter 
light, larger field, and a clearer, less distorted 
image, in addition to the advantages of bin- 
ocular vision. Excellent colored drawings of 
fundus lesions were used to illustrate the 
talk. 

Discussion. Dr. Frederick Verhoeff com- 
mented on his experience in using the reflect 
ing indirect ophthalmoscope and emphasized 
its help in examining the fundi of high 
myopes. He was intrigued by the illustrations 
of lesions in the peripheral retina and said 
he would like to see them correlated with 
microscopic sections. 

OPTICAL INSTRUMENTS USED IN OPH THAL- 
MOLOGY 


F. Wacnenvorr (D.Eng.) discussed 
some of the defects of present-day ophthal- 


moscopes, slitlamps, and fundus cameras. 
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He briefly discussed some experimental work 
and calculations he is doing in an effort to 
improve these instruments. 


ORBITAL CHOLESTEOTOMA 

Dr. Lawrence R. Dame of Pittsfield and 
Dr. BenyamMin Acpert of Springfield 
reported a case which occurred in a 45-year- 
old man. The tumor caused exophthalmos 
and diplopia over a period of six months and 
was removed from the orbit by a trans- 
frontal approach. The diagnosis was con- 
firmed by several pathologists. 


CARDIAC RESUSCITATION 

Dr. J. Gorpon SCANNELL, a surgeon, and 
Dr. BerNarpD D. Bricecs, an anesthetist, both 
of Boston, discussed “Cardiac resuscitation 
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rest,” and the measures to be taken if it oc- 
curs. 

Dr. Briggs stressed the importance of 
prompt recognition of the problem, getting 
the patient in a favorable position for resus- 
citation, establishing a patent airway, and the 
means for oxygenating the blood. 

Dr. Scannell described the technique of 
emergency thoracotomy and the technique of 
manually re-establishing heart action. If the 
heart does not respond, the cause may be 
ventricular fibrillation. Defibrillation can be 
achieved by using an electric current. 

Discussion. Dr. Alson E. Braley of Iowa 
City commented on his personal experience 
with three cases. He said the chest incision 
can be done with a cataract knife. 

Henry Adams Mosher, 


in the anesthetic emergency of cardiac ar- Recorder. 


OpuHTHALMIC MINIATURE 


In May 1751, the only child of a wealthy Clothier here (in Limerick) 
was playing with other children, in a Shoe-makers Shop; and taking up, 


a small cutting knife, it by some accident struck into the ball of the 
eve. It pervaded the anterior part of the Sclerotica, part of the Cornea 
lucida, wounded the Foramen of the Iris, and the Chrystalin Lens. 

Seing immediately sent for to prevent an inflammation, I blooded her ; 
and as the wound was large I was apprehensive that the Humours of the 
Eye, might pass thro’ the aperture, to prevent which I had a thin Plate 
of Lead beat concave, and holes made at its two sides: the concavity 
was to answer the Convexity of the eye, and the holes to have tapes in 
them, to fasten round the head. The dressings were, a little Saffron, 
infused in warm milk, to which was added, a small quantity of brandy. 
With this the eye was bathed morning and evening, and fine linen com- 
presses wet in it, and applied under the leaden compress: the child was 
confined to her bed, and the next morning, took a lenient cathartick, 
and was ordered a low attemperating Diet. Tho’ the Chrystalin, thro’ 
the pupilla seemed clear, yet I assured them, the child would have a 
Cataract, which they did not attend to. In a few days the wound healed, 
without any material symptom, except, the ousing out, of a thin fila- 
mentous substance, which by the use of a little powder, made of a re- 
fined sugar, and Roch Allum, was soon destroyed—the child remained 
well ever since, but the Opacity of the Chrystalin is visible. 

Mr. O'Halloran, Limerick, 1750, 
A Critical Analysis of the New Operation for Cataract. 
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VIRAL KERATOCONJUNCTIVITIS 
The article on epidemic keratoconjuncti- 

vitis by Dr. Thomas A. Cockburn and co- 

workers in this issue of THE JOURNAL, 

a second article by Dr. Cockburn to appear 

next month on a new type of keratoconjunc- 

tivitis presumed to be viral, accentuate the 


and 


growing importance of viruses in external 
ocular disease. The interest of the United 
States Public Health Service in keratocon- 
junctivitis will be a most welcome aid to 


ophthalmologists in their efforts to elucidate 
the problems still remaining in etiology, epi- 
demiology, and therapy. 

Although much work remains to be done 
on the problem of etiology, it is now known 
that at least seven different types of viral 
keratoconjunctivitis or conjunctivitis can be 
differentiated, either on the basis of clinical 
signs and symptoms or on laboratory find- 
ings. 

The first of these seven types, trachoma, 
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although steadily decreasing in incidence in 
the United States, remains the eye disease 
problem of greatest worldwide importance. 

The second type, inclusion conjunctivitis, 
has also been showing a marked decrease in 
incidence, due no doubt to the widespread 
use of sulfonamides and the broad spectrum 
antibiotics on the primary genitourinary dis- 
ease, 

The third type, acute follicular conjuncti- 
vitis, Beal, is occasionally seen in the United 
States but has only limited importance be- 
cause of its short duration and the absence 
of corneal changes. Its occurrence predom- 
inantly in the summer and in connection with 
swimming pools makes it one of the three 
types of viral conjunctivitis known to be 
transmitted to swimmers. 

The fourth type, Newcastle disease con- 
junctivitis, is caused by a well-defined virus 
and is transmitted from fowls to man, es- 
pecially among packing-house workers. By 
virtue of its short duration and the absence 
of corneal complications, however, it too has 
only minor significance. 

The fifth type, epidemic keratoconjuncti- 
vitis, on the other hand, has become of major 
interest to ophthalmologists, and particularly 
to those unfortunate enough to have had office 
transmissions. The high communicability of 
the disease and its transmission from patient 
to patient by means of contaminated fingers, 
solutions, and tonometers has made of it a 
sword of Damocles hanging over every oph- 
thalmologic office. In spite of the epidem- 
iologic data already accumulated, office trans- 
missions, as indicated in Dr. Cockburn’s 
paper, seem still to be occurring. 

Although membranous forms leading to 
symblepharon have been noted on occasion, 
the early fears that permanent damage would 
result have evaporated. In spite of the lack 
of major corneal scarring, however, the dis- 
ease is temporarily incapacitating and there- 
fore of considerable economic importance. 
As an occupational disease of ophthalmolo- 
gists, moreover, it ranks significantly ; count- 
less doctors and nurses contracted it during 


the 1941-42 and 1946 epidemics. 
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The sixth type of viral keratoconjuncti- 
vitis, caused by herpes simplex virus, though 
much less dramatic since it does not occur in 
epidemic form, is actually of far greater im- 
portance by virtue of the severe visual dam- 
age all too frequently entailed. Its emergence 
in the United States since the war as the most 
important cause of keratitis has resulted in 
part from the effective control of the bac- 
terial types of keratoconjunctivitis by the 
sulfonamides and antibiotics, and in part 
from the greatly increased frequency of the 
disease for which no adequate explanation 
has as yet been offered. 

In addition to increased frequency, greater 
severity has been noted in all sections of the 
country, and bilateral cases, which were 
formerly of extreme rarity, are now a com- 
mon occurrence. Corneal perforations, pre- 
viously unheard of in herpes simplex kera- 
titis, have followed; these are probably due 
to the common use of cortisone, with its un- 
fortunate masking effect, in the treatment of 
the disease. 

The greatly increased frequency of the 
primary type of herpetic keratoconjuncti- 
vitis, whose conjunctival phase simulates epi- 
demic keratoconjunctivitis, is of special in- 
terest and should be considered in the differ- 
ential diagnosis of every case of suspected 
epidemic keratoconjunctivitis. Fortunately no 
instance of office transmission of the herpetic 
affection has been recorded. 

The description of a seventh and appar- 
ently new type of keratoconjunctivitis by Dr. 
Cockburn calls attention to the possibility 
that other still undefined types of viral ker 
atoconjunctivitis may exist. Epidemics of 
this “Greeley type” have been reported in 
Missouri, Utah, and California, in addition 
to the original epidemic in Colorado. The 
apparent transmission of this disease through 
swimming pools shows that the term “swim- 
ing pool conjunctivitis,” originally applied to 
the adult form of inclusion conjunctivitis, is 
no longer suitable. The agent has not yet been 
isolated, but the occurrence of the disease in 
the late summer months, its predilection for 
children, the occasional neurologic features 
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which accompany it, and particularly the 
similarity of the pharyngeal signs to her- 
pangina, suggested to the writer that it might 
be due to one of the Coxsackie viruses, but 
studies in connection with the two California 
epidemics failed to substantiate this possi- 
bility. 

The increasing importance of viral kerato- 
conjunctivitis, and particularly of the her- 
petic types, makes its study on a national scale 
a pressing need. The interest of Dr. Cock- 
burn and other members of the United States 
Public Health Service Communicable Dis- 
ease Center should be welcomed by the oph- 
thalmologists and virologists working on 
these diseases all over the world. 

Phillips Thygeson. 


IN REGARD TO THE 
RIDLEY IMPLANT 


About three months ago on a television 
program, and more recently by the news- 
papers, the public was informed of the Rid- 
ley implant in cataract surgery. Almost im- 
mediately ophthalmologists were contacted by 
patients eager for the new operation which 
would restore their sight without the use of 
glasses. 

The operation is not as simple as that. In 
fact, there is great danger in the implanting 
of a foreign substance into the eye. By 
printed and verbal reports we are told that 
eyes, into which acrylic lenses have been im- 
planted, remain irritated for a long period of 
time and must be kept quiet by the constant 
use of cortisone. Only a comparatively few 
eyes have been able to tolerate the foreign 
body. When cortisone is discontinued, in- 
flammatory cells float in the anterior cham- 
ber, gather on the surface of the implant, 
and a beam is seen with the slitlamp. The iris 
becomes fibrotic, and connective tissue forms 
over the implant. What happens is well illus- 
trated in the section of an eye sent to Dr. 
Derrick Vail by Mr. John Foster of Leeds, 
England, with the following history: 


“The patient, a man, aged 28 years, was injured 
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in a football game about two years ago, and grad- 
ually developed a mature cataract, the other eye 
being normal. The cataract was extracted extra- 
capsularly and a lenticulus was inserted. This was 
followed by a good deal of iritis, but it subsided 
with cortisone in about two and one-half weeks. 
The patient, who was afraid of losing his job, did 
not return again for six weeks, at the end of which 
time he was found to have hypopyon iritis. This 
was gradually subsiding, but in view of the other 
normal eye and the ultimate prospects of vision 
in the operated eye being rather poor, the eye was 
excised and sent to the pathologic institute for 
section. In order to cut the section, the lenticulus 
was dissolved out with chloroform.” 


Study of the section shows that the cor 
neoscleral wound is well healed. The intra- 
trabecular spaces are obstructed by migrated 
iris pigment epithelium. The iris is more or 
less densely infiltrated with cells of chronic 
inflammation, chiefly lymphocytes. 

The pigment epithelium, especially on the 
side of the operative wound has disintegrated 
and migrated and, through the gap in this 
layer, inflammatory cells, connective tissue, 
and giant cells extend into the posterior 
chamber and form a dense band around the 
entire acrylic lens. This membrane is five to 
six cells in thickness and the foreign-body 
giant cells are numerous. 

Only on one side is a segment of lens 
capsule in intimate contact with this con 
nective tissue. The remaining lens remnants 
have no connection with it and form a Soem- 
mering’s ring posterior to it. The connective 
tissue membrane is in intimate contact with 
the posterior iris surface forming a pupillary 
membrane and retrodisplacing the roots of 
the iris. 

The ciliary body, choroid, and retina show 
only a minimal cellular reaction without ex- 
udation into the vitreous. 

The inflammatory reaction is confined to 
the iris and the connective-tissue membrane 
is an answer to the insult of the irritating 
acrylic lens. The implantation of any foreign 
body inside the eyeball is a very dangerous 
procedure as is well illustrated by this case 
report. 

Georgiana D. Theobald. 
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XVIL INTERNATIONAL 
CONGRESS OF 
OPHTHALMOLOLGY 
The International Council of Ophthalmol- 
ogy has extended the scope of the XVII In- 
ternational Congress of Ophthalmology 
scheduled to be held in New York in Sep- 
tember, 1954. In addition to the program al- 
ready arranged for the New York meeting 
there will be a two-day session in Montreal, 
Canada, on Friday and Saturday, September 
10 and 11, 1954. The congress will recon- 
vene in New York on Monday, September 
13th, and continue through Friday, Sep- 
tember 17th. The registration fee will cover 
both the Montreal and the New York ses- 

sions. 

Details of the two meetings have not been 
fully developed and will be announced later. 
Preliminary announcements including forms 
for registration, for travel and hotel reserva- 
tions, and for submitting contributions to 
the program have been mailed to all ophthal- 
mologists in the world whose addresses have 
been obtained. These applications should be 
completed as soon as possible, particularly by 
those from overseas. Foreign guests who 
expect to attend both the Montreal and the 
New York sessions should apply NOW for 
a United States visa as well as a Canadian 
one. 

Advance registration and the administra 
tive affairs of the congress will be handled 
through the office of the secretary general, 
Dr. William L. Benedict, 100 First Avenue 
Building, Rochester, Minnesota. There will, 
of course, be close liaison between the Ca- 
nadian and the United States organizations. 

The extension of the congress will add 
luster and importance to what already gives 
promise of being one of the most stimulating 
of international medical gatherings. It means 
that the ophthalmologists of Canada join 
those of the United States in acting as hosts 
to colleagues from all parts of the world. 


CORRESPONDENCE 
OPHTHALMOLOGY IN VILLAGE INDIA 
Editor, 
American Journal of Ophthalmology : 

As I go back to India in a few days, to 
start my 30th year there, I want to share 
some observations on the Indian village oph 
thalmic scene with each one in the ophthal- 
mic profession. It is of greater significance 
for you to share my earnest hope for reaching 
many thousands of the blind in Indian vil- 
lages with the sight that it is the right and 
duty of the science of ophthalmology to give. 

In India most of those who come to our 
hospital, and all of those whom we visit in 
the villages, have not seen an ophthalmologist 
previously. There are not enough ophthal- 
mologists to meet the need: the blind with 
cataracts in India are blind simply because 
our science does not reach them. 

A partial survey of the Central Provinces 
(now called Madhya Pradesh) indicated that 
one out of every hundred of the population 
had operable cataract. Conservatively, I 
would estimate that there are a million people 
with operable cataract in India. This is so in 
spite of the fact that it is estimated by Katik 
Chandra Dutt* that all the surgeons in India 
do 100,000 cataract operations a year! This 
count does not include the operations of the 
couchers, who still operate in India. The 
remainder, the million people blind with op- 
erable cataracts, are left without a chance of 
ever regaining their sight. 

I will be happy if someone can correct me, 
but I believe that there is not more than one 
trained ophthalmologist for every million of 
the Indian people. According to Dr. Sorab 
N. Cooper, secretary of the All India Oph 
thalmological Society, Laude Mansions, 
Bombay 6, there are less than 300 members 
in the society. Dr. Cooper is the person with 
whom to get in touch for any information on 
ophthalmology in India. Not included among 


*Katik Chandra Dutt: Arch. Ophth. 18:897 


(Dec.) 1937. Quoted by Dr. Dutt in Arch. 
Ophth., 23 :908 (May) 1940. 
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the 300 members of the All India Ophthal- 
mological Society are some general surgeons 
who are doing ophthalmology in the course 
of their regular work. Some of these do ac- 
ceptable surgery of the eye. In spite of this, 
the fact that the coucher is still able to prac- 
tice, even in some of the great cities, gives 
one slight understanding of the immensity 
of the problem. 

The institutions with which | 
personally familiar are the Christian Medical 
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Colleges at Vellore in South India and at 
Ludhiana in East Punjab, the Christian Hos- 
pital at Miraj in Bombay State, and the 
Christian Hospital at Mungeli in the Central 
Provinces. These together do about 3,000 
cataract operations a year. Other institutions, 
private and government, throughout India 
have done for many years (and continue to 
do) large amounts of surgery of the eye. 

Eye surgery is carried on both in the hos- 
pitals and in the villages, for ophthalmic 
surgery lends itself particularly well to the 
mobile unit. A team of 12 to 14 persons, as 
a unit, can do a lot of surgery in two days. 
Our immediate effort is to try to increase the 
number of cataract operations to 10,000 per 
year in the four hospitals. Most of the in- 
crease will be through the utilization of 
for there is no limit to the 
number of eyes available for operation when 


mobile units, 


these units go to the villages by car and by 
truck. These units do not only cataract ex- 
tractions but whatever ophthalmic surgery is 
necessary—plus the occasional emergency, 
such as an acute retention of the urine or a 
strangulated hernia. 

Doctors who go to India have many of 
their finest experiences surgically, and per- 
sonally, when they join with the hospital 
teams which go into the villages to operate. 
The ophthalmologist in India finds many 
compensations for his services, the greatest 
of which is the gratitude of his patients. Es 


pecially thankful are the deaf who, having 
been blinded with cataracts, are in contact 
with their surroundings only with the senses 
of touch, taste, and smell. Renewed sight 
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means much to them. One out of 20 of our 
patients is troublesomely deaf, and one out 
of 50 is absolutely deaf. What great satis- 
faction the surgeon has in giving such 
people their vision ! 

The patients who can thank us least are 
the little children. These youthful patients, 
transformed from blindness to anticipation 
of normal activity, go home to give parents 
and fellow villagers amazement and great 
joy. Five percent of our cataract patients are 
children. 

Professionally, a doctor in India has a 
great opportunity for a varied and extensive 
practice of medical and surgical skills. One 
young ophthalmologist who came to India 
for about four months did more cataracts in 
his first day of surgery than he had done in 
the previous year in Europe. 

The extremes to which many pathologic 
conditions are allowed to go before the pa- 
tient will come to the hospital is characteristic 
of India. In glaucomatous eyes, tensions of 
80 mm. Hg and above are not uncommon. 
Cases have been seen in which both eyes 
were blinded by pterygium. 

Keratomalacia is most pathetic because it 
is so easily preventable. Infant after infant, 
child after child, and even an occasional adult, 
appear with the cornea lost from the lack of 
vitamin A and of fats. Keratomalacia can 
be cured with dramatic speed if treated in 
time. The fish scale cornea of prekeratoma- 
lacia will change to normal clearness within 
14 hours after the injection of 50,000 units 
of vitamin A. What great good could be 
done for the children of India if they could 
have some of the 50,000,000 pounds of 
butter stored by our government! 

We have done only a few corneal trans- 
plantations because of the difficulty in ob- 
taining donor eyes. Muscle cases do not 
come to operation often as most of the people 
feel that crossed eyes is a light affliction and 
having it cured may open the way for some- 
thing even more severe. 

The routine operations are for glaucoma, 
for entropion and the other complications of 
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trachoma, and for cataract, as stated, the 
greatest cause of curable blindness in India. 
The operation for cataract is the most com- 
mon eye operation done in Indian clinics. 
Happily, 98 percent of the patients who come 
to us with operable cataracts will, and do, 
see again. 

I have been asked why there is so much 
cataract in India. The question cannot be 
answered completely. Research in this field, 
as in others, is needed. In India, along with 
the early development of presbyopia there 
appears to be an early development of cata- 
ract. People not only get cataracts earlier, 
they also die earlier in India than they do 
in America. The entire cycle of birth, life, 
old age, and death occurs in fewer years. 
Accurate comparison of ages between the 
people of the two countries is impossible. 
The simple, kindly Indian village people do 
not know their ages, and the ages that are 
listed on our hospital records are only our 
best estimates. 

Ophthalmologists who have finished their 
work for the American Board examinations 
and candidates for the board certificate who 
are interested in the experience available in 
India can communicate with Dr. Edmund B. 
Spaeth, 1930 Chestnut Street, Philadelphia 3. 
Dr. Spaeth has been clearing the ophthal- 
mologists who want to come to India to 
work with us. 

If scholarships could be made available to 
American doctors for travel to India for 
such work, and to Indian doctors for study 
in this country, the benefit to all would be 
very great. I would appeal for such scholar- 
ships to any who are in a position to give 
this kind of help. 

In addition to these travel scholarships— 
them-——funds for an in- 
creased volume of surgery would be needed. 


and because of 
If a larger number of American surgeons 
came to India to do philanthropic work, or 
for personal study, this increase in funds 
would be needed so that the number of eye 
operations could be increased in order to 
give the visiting surgeon really worthwhile 


BOOK REVIEWS 


surgical experience. We do not expect the 
volunteer surgeons to make financial contri- 
butions for they are contributing their serv- 
ices to the hospital. 

It is this matter which is all important; 
contributions for the work must keep up 
with the expansion, otherwise the cause will 
fail and the blind continue blind. The mini- 
mum cost per operation is $10.00. 

Surpassing the personal professional gain 
possible in this work, however, is the fact 
that men, the former blind and their friends, 
love God and their fellow-men more as a 
result of it. The blind of India have a regard 
for those who have helped them that is very 
close to worship, little as it is deserved. Such 
gratitude is a measure of the need for med 
ical work and is, in itself, a call to help. 

(Signed) Victor Rambo, 
Vellore, N.A., India. 


BOOK REVIEWS 
Le Tracnome. By Roger Nataf. Paris, Mas 
son et Cie, 1953. Preface by A. Cuénod. 

426 pages, 46 figures, 16 color plates, bib- 

liography, index. Price: 3,700 francs. 

To those who are familiar with the litera- 
ture on trachoma, the name of Nataf is most 
familiar. His preceptor, Cuénod, and he pub- 
lished a book of the same title in 1930 which 
had great influence on the students of this 
world-wide disease. 

In 1933, Cuénod and Nataf began their 
work on the association of the 
bodies, discovered by Prowazek and Halber- 
staedter in 1907, with trachoma. Busacca, 
Thygeson, and other workers elsewhere were 
also working on this problem during this 
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time. 

The present volume is a complete study of 
the disease. It discusses the history, signs 
and symptoms, experimental studies, eti- 
ology, therapeutics, and prophylaxis. The il- 
lustrations are beautiful, the text clear and 
concise, and the bibliography most complete. 

Although trachoma is fast disappearing 
from this country and many practicing oph- 
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thalmologists here have never seen a case 
of it, a knowledge of the disease is essential 
to all ophthalmologists. I promise that, after 
reading this book and studying the illustra- 
tions particularly, trachoma in a patient will 
be recognized at once. 

Derrick Vail. 


BULLETIN DE LA SociETE BELGE D’'OPHTAL- 
MOLoGIEe. No. 100, February, 1952, and No. 
101, June, 1952. Bruxelles, Imprimerie 
Medicale et Scientifique 67, Rue de l’Ori- 
ent. 

The February, 1952, Transactions of the 
Belgian Ophthalmological Society contains 
as its main contribution Jean Michiels’ paper 
on the therapeutic value of antibiotics in 
ophthalmology with the exclusion of peni- 
cillin. This comprehensive review constitutes 
a continuation of the report on sulfonamides 
and penicillin, given by De Jaeger and 
Weekers before the same society in January, 
1946. 

The report discusses the chemical, bio- 
logic, and pharmacologic properties, and the 
clinical results on extraocular and ocular 
lesions of streptomycin, aureomycin, terra- 
mycin, chloromycetin, and other more or less 
effective antibiotics. It also contains a de- 
scription of their modes of application, 
hazards in their use, and toxic and allergic 
reactions. The synergistic and antagonistic 
action of the different antibiotics alone and 
in combination with other drugs is discussed 
at length, as well as the dangers of increas- 
ing the resistance of the offending organ- 
isms. The many tables, schematic and graphic 
presentations of the results and failures in 
the use of antibiotics makes easier an evalu- 
ation of their efficiency. The successful treat- 
ment of severe retrobulbar neuritis with 
aureomycin is especially emphasized. 

The excellence of this paper was stressed 
by L. Weekers, R. Weekers, R. Wiball, A. 
Meunier, and G. P. Sourdille who called 
special attention to the importance of sensi- 
tivity tests of micro-organisms toward the 
different antibiotics. 
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Calmettes, Deodati, and Monnier believe 
aureomycin to be the most effective antibiotic 
in staphylococcic infections. They advise 
against combining it with penicillin. G. M. 
Bleeker reviews his research work on anti- 


biotics. 
P. Danis, M. Humblet, and P. 
report a case of retinal periphlebitis treated 


Lambert 


with streptomycin. They recognize a bene- 
ficial effect on the fresh inflammatory lesions. 
Vascular changes, recurrent hemorrhages, 
and strand formations in the vitreous were 
neither prevented nor favorably influenced 
by this treatment. 

M. Humblet recommends the early use of 
streptomycin in tuberculous iridocyclitis and 
periphlebitis, either by intramuscular or sub- 
conjunctival injections or by a combination 
of both techniques. J. Francois presents an 
analysis of the uses of cortisone in ophthal- 
mology. 

The last paper of this session was read by 
Ch. Thomas, J. Cordier, and B. Algan. They 
regard a certain type of spontaneous luxation 
of the lens as part of a new syndrome, 
namely, the Ehlers-Danlos syndrome. This 
is a generalized disorder of the mesoderm 
and consists in a hyperelasticity of the sub- 
cutaneous tissues and the joints and a pro- 
nounced fragility of the skin. A congenital 
weakness of the zonula could well be a part 
of a systemic disease of this kind. The 
authors observed a 48-year-old man who 
presented all these signs and symptoms and 
also had a subluxated cloudy lens. In spite 
of an uneventful cataract extraction the 
wound did not show any tendency to heal 
and had to be repaired twice. Attention was 
called to the management and prognosis of 
surgery in similar cases. 

The June, 1952, Transactions contains 
papers on a wide variety of subjects, the 
obituary on J. Der Hoeve, and the 
minutes of the meeting of the administrative 
section on June 29, 1952. 

J. Frangois and M. Rabaey report their 
studies with the phase-contrast microscope 
which until now has been rarely used in 


Van 
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ophthalmologic research. They recommend 
its use for the examination of the lens, cor- 
neal endothelium, and pigment epithelium. 
They also make suggestions for the exam- 
ination of the corneal stroma by increasing 
the contrast in such a way as to make the 
collagen and mucoid part of the stroma se- 
lectively visible. 

J]. Francois and R. Moens discuss the basic 
principles and advantages of the electronic 
tonometer, Jules Zanen presents a new and 
practical method for the study of the central 
color fields. 

M. Appelmans and P. Lelos review the 
history and give the modern concepts on 
systemic elastosis and complicating chorio- 
retinal lesions. They stress the importance 
of a survey not only of the skin but also of 
the cardiovascular system and the intestinal 
tract whenever disturbances of this kind are 
suspected. Since this is a generalized disease 
of the elastic tissue, a full examination of 
Bowman’s and Descemet’s membranes, 
sclera, conjunctiva, synovial membranes, and 
basal membrane of the inner ear is recom- 
mended. Senile and other forms of degen- 
erations of the macula occasionally are mon- 
osymptomatic cases of pseudoxanthoma elas- 
ticum. Generalized 
companied by a hypercholesteremia. Two 
cases are discussed in detail. 


elastosis often is ac- 


A. Meunier read an interesting paper on 
concomitant squint with diplopia. Sevrin and 
Collier draw attention to the disturbances of 
convergence in exophoria and discuss the 
most simple and most practical methods for 
handling those difficulties. 

F. Roussel discusses the differential diag- 
nosis of vertical diplopia. He describes the 
co-ordimeter of Hess-Lees and its use. He 
also comments on Franceschetti’s procedures 
and their merits. He uses both methods but 
recommends the latter in especially compli- 
cated cases. 

L. Alearts gives a statistical survey of the 
causes of blindness in Brussels for the last 
14 years. In spite of the use of antibiotics, 
inflammatory diseases were the cause of 
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blindness in 21.06 
J. Sevrin and J. Lamrechts recommend five 
percent pyribenzamine solution for allergic 
conjunctivitis. 

J. Francois and J. P. Deweer review the 


percent of all cases. 


etiology of tuberous sclerosis and give a 
detailed report of a case of their own. Special 
attention is paid to neurologic disturbances 
and electro-encephalography. Deviations and 
asymmetry in the occipital leads and_ par- 
oxysms in the occipital leads, more pro 
nounced in hyperventilation than in strobos- 
copy, were thought to be characteristic for 
this disease. 

M. Appelmans and L. Heffinck 
mend systemic cortisone treatment in retro- 
bulbar neuritis ; treatment 
based on cause should not be neglected. 


recom- 
nevertheless, 


G. Mortier suggests fever therapy in retinop 
athy of malignant hypertension. P. Huwart 
discusses a new instrument for prevention of 
hemorrhage during enucleation. 

M. Coppez and L. Coppez showed several 
motion pictures of cataract extractions and 
fistulating operations. R. Weekers showed 
two motion pictures of intracapsular cataract 
extraction, with Arruga’s capsule forceps in 
one and with Harrington’s erisophake in the 
other. 

Alice R. Deutsch. 
OPTIC-DIENCEPHALIC PHYSIOPATHOLOG\ 

AND CiinicaL Aspects. By Bb. Alajmo 

and A. Rubino. Report to the XNXNXIX 

National Congress of the Italian Ophthal- 

mological Society. 

In 1948, the Italian Ophthalmological So 
ciety assigned to the athors the task of mak- 
ing a report on the physiopathologic and 
clinical relations between the eye and the di- 
encephalon. 

Part I (121 pages) presents brief em- 
bryologic and gross anatomic descriptions 
with details of the macroscopic topography 
and the nuclear architecture of the dienceph- 
alon. This is followed by a discussion of the 
direct optic-hypothalamic nerve pathways 
and the indirect ones. Finally, the neuroveg- 
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etative system is reviewed under the headings 
ot its metabolic, exocrine, endocrine, striate 
and smooth muscle, vegetative and neuro- 
somatic functions, and hypophyseal regula- 
tory centers. The first part is appropriately 
closed with Pende’s comprehensive definition 
of the diencephalon, “the tropho-psycho- 
regulatory center,” which serves as the meet- 
ing place of the neurochemical processes of 
the soma and psyche. 

Part II (208 pages) discusses the physi- 
ology and physiopathology of the optic- 
diencephalon : 

1. The pupil. Animal and human experi- 
ments concerned with the hypothalamic role 
in pupillomotor functions are reviewed. In 
the hypothalamus, which some consider to 
be the center of the activity of the sympa 
thetic nervous System, two separate com- 
ponents concerned with pupillary dilatation 
have been demonstrated. One is sympatho- 
excitatory and the other is parasympatho- 
inhibitory. Pupillary reactions to pain, light, 
and accommodation have their pathways 
traced and modus operandi explained on the 
basis of either one or the other and even 
both mechanisms. Thus all pupillary fune- 
tions are under the influence of the hypo- 
thalamus. 

2. Ocular tension. Some authors believe 
they have localized a center for the regula 
tion of intraocular pressure, the lateral part 
of which has a sympathetic action and ele- 
vates the tension, while the central part 
lowers the tension through parasympathetic 
activity. Illumination of one eye reduces the 
tension of the fellow eye kept in the dark, 
which rises after exposure to light. This 
reflex is mediated centripetally by retino- 
vegetative fibers along the optic nerve to the 
anterior portion of the diencephalon. The 
exact centrifugal course is not well under- 
stood. 

A similar action on the pressure of the 
retinal arteries is referable to the dienceph- 


alon. 
3. Ocular vasomotor response parallels 
that of the intraocular pressure. 
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metabolism of 


4. Visual The 


photosensitive substances is believed regu- 


function 


lated by centrifugal fibers from the external 
geniculate body. Dark adaptation is more 
rapid when measured at night and slower 
during the day time. The authors attribute 
this difference to the diurnal rhythm of 
metabolic, hormonal, and neurovegetative 
functions. 

The threshold of excitability of the pe- 

ripheral retina (rods) is raised by a “block” 
centrally. The diencephalic influence thus is 
concerned only with the peripheral retinal 
elements, the rods, as with dark adaptation, 
also a rod function. No understood influence 
on color vision can be reported. 
5. Opticohypothalamic reflexes. Under the 
photomelanophore reflex, the well-known 
change in the color of various animals when 
exposed to different colors is explained by the 
effect of light stimulus to retina via the optic 
pathways to the supraoptic nucleus, hypo- 
physeal peduncle, and the pituitary gland. 
As an example of the photogonadotropic 
reflex, the well-known increase in egg laying 
by hens after exposure to artificial illumina- 
tion is given. The exact mechanism by which 
the photoglycemic reflex affects glycemia is 
not known, but it appears that involved are 
the secretion of pituitary, pancreatic, and 
suprarenal hormones. Under opticogastro- 
motor and opticopresso reflexes the authors 
point out that stimulation of the retina with 
light produces increased gastric motility. It 
also causes changes in the amplitude of os- 
cillations of the arterial pressure and pulse 
rate which vary with white and different 
monochromatic light. 

Besides these opticohypothalamic reflexes, 
there are other well-known diurnal variations 
in many hormonal and vegetative functions. 
At night there occurs a drop in temperature 
and of bleod-sugar; nails and hair grow 
faster; spontaneous estrus occurs in some 
animals only at night; suprarenal activity is 
lowered at night; melanophore hormones in 
pituitary and blood increase at night. 

Part III (187 pages, 34 figures) is con- 
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cerned with the pathology and clinical aspects 
of the subject and discusses disturbances of 
the pupillary reflex, tapetoretinal degenera- 
tions, and glaucoma. Under glaucoma, the 
authors note that there is a lowering of the 
light-sense threshold in early glaucoma with- 
out acuity changes, field changes, or even a 
rise in tension. Changes are demonstrable 
in the photoglycemia reflex curves. All these 
findings point to central diencephalo-hypo 
physeal disturbances in glaucoma. 
J. J. Lo-Presti. 


Arguivos po Instituto Pentpo BuRNIER. 
Campinas, Brazil, 1952, v. 9. Clothbound, 
198 pages. 

The first 16 pages are dedicated to official 
speeches delivered at the meeting of the in- 
stitute on June 1, 1952. 

Lech Junior discusses the concept of 
blindness, which he divides into four cate- 
(1) 


blindness, in which there is not enough vision 


gories : total blindness; (2) practical 
for a lucrative occupation ; (3) occupational 
blindness, in which the individual in unable 
to pursue his current occupation but can be 
trained for another; and (4) educational 
blindness which prevents students from re- 
ceiving education through the usual ways of 
teaching. Evaluation of blindness is based 
on an estimation of visual acuity with Snel- 
len’s test types, the visual field, and binocular 
co-ordination. 

Martins Rocha points out that the diffi 
culty in making a diagnosis of mycoses in 
ophthalmology must be ascribed to technical 
difficulties in laboratories, The ophthalmolo- 
gist is especially interested in primary my- 
coses, those in which, at least at the begin- 
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ning, one structure of the eye alone is in- 
vaded. He describes in detail the many my- 
coses affecting lids, conjunctiva, cornea, lac- 
Many 


of these are very rare. He reviews briefly 


rimal apparatus, retina and choroid. 


the world literature and especially all Brazil- 
lan cases published and refers in detail to 
seven cases of mycosis which he has studied. 
He emphasizes that in all cases of endocular 
mycosis a confusion with lues or tuberculosis 
is possible. 

Monteiro Sales classifies the ocular my 
coses. The English-American classification 
in which moldlike and yeastlike fungi are 
recognized is unacceptable in Brazil, because 
both words have the same meaning in Port- 
uguese. The botanic classification is useless 
for the clinician because the pathogenic 
species are very few. He follows Willis in 
classifying mycoses by their localization—as 
mycetomas, intra 


tegumentary mycoses, 


ocular and canalicular mycoses. 


The details and subclassifications of each 


mycoses, 


one of these groups are given. 

Geraldo Paletta reports about a case of 
chaleosis and Souza Queiroz describes a 
case of scleral staphyloma and retinal de- 
tachment. 

Roberto Barbosa discusses the normal and 
pathologic vitreous and reports several cases 
of asteroid bodies. 

J. Penido Burnier discusses Hurler’s dis 
ease, Which, he thinks, is one of the lipoi 
doses. The chemical nature and the localiza 
tion of the lipid deposits distinguish the 
various diseases in this group. 

A brief summary of the 71 clinical ses 
sions held at the Institute from 1949 to 1951 


occupies the last 80 pages. 


Walter Mayer. 


ABSTRACT DEPARTMENT 


Epirep sy Dr. F. 


Abstracts are classified under the divisions listed below. 


Hereert HAESSLER 


It must be remembered that any given paper 


may belong to several divisions of ophth: ilmology > although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


Anatomy, embryology, and comparative oph- 
thalmology 

. General pathol gy 

3. Vegetative phy siolo; gy, 

cology, toxicology 

Physiologic optics, refraction, color vision 

Diagnosis and therapy 

Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


bacteriology, immunology 
biochemistry, pharma- 


1 
EMBRYOLOGY, AND 
OPHTHALMOLOGY 


ANATOMY, 
COMPARATIV] 
Akiya, H. Mitochondrial substance in 

the visual cell. Acta Soc. Ophth. Japan 
57 :359-364 1953. 

A histochemical study of the chemical 
structure of the animals 
similar to Akiya’s previous one (Ibid. 56 
Aug., 1952) revealed that the middle 


segments of the 


June, 


visual cells in 


visual cells are stained 


Heidenhein’s iron hematoxylin and 
Janus 
1 


structure. This 


by 


by green and show a granular 


egment is positive for 


ction and may be considered 


1-3-4] 


oxydase re: 
to 
The outer 


consist of mitoc] substance. 


segment, on the contrary, does 


not stain with Janus green, although it is 


stained by iron hematoxylin which sug- 
gests that this segment has a nature like 
secretory granules.  Yukihiko Mitsui 
Ascher, K. W. Aqueous veins. A.M.A. 
Arch. Ophth, 49 :438-451, April, 1953. 
The related literature is reviewed. 


G. S. Tyner. 


Y. The micellar structure of 
Ophth. Japan 57: 


Kikkawa, 
the cornea. Acta Soc. 
352-359, June, 1953. 


The rabbit cornea was studied by 


. Crystalline lens 

. Retina and vitreous 
Optic nerve and chiasm 

. Neuro-ophthalmology 
Eveball, orbit, sinuses 

. Eyelids, lacrimal apparatus 
Tumors 

. Injuries 

. Systemic disease and parasites 

. Congenital deformities, heredity 
Hygiene, sociology, education, and history 


t 


means of a polarising microscope. Opti- 
cally, fibers are a biaxial and 
negative crystal. The Y- and the Z-axis 
lie in the tangential plane to the cornea; 
the former is in the direction of the fiber 
and the latter perpendicular to it. The 
X-axis is in the direction perpendicular to 
the tangential plane. This relationship 
can well be observed in the periphery of 
the cornea, where the fibers are regularly 
arranged in a radiating direction. At the 
where the arrange- 
fibers is extremely 


corneal 


center of the cornea, 
of the corneal 
irregular, the cornea apparently is uni- 
axial and When the fiber 

stretched the Z-axis rotates through 90 
In the light these experiments the 
author discusses the micellar structure of 


Yukihiko Mitsui. 


ment 
negative. is 


of 


the cornea. 


X-ray diffraction of the 
Japan 57 :335 


Surgiura, S. 
vitreous. Acta 
1953. 

The vitreous of cattle eyes was filtered 
The 


diffraction as re¢ 


phth. 
374, June, 
through a glass filter. residue was 
X-ray 


Debye-Scherrer, 


‘om 


studied by 


mended employing 


parallel Cu Ka radiation, The pattern was 


by 


then comparatively studied with that ob- 
Vitreous and 


tained in the rabbit cornea. 


cornea have some interference lines and 
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their periodicities are: 4.01, 2.91 and 2.23 
A in the vitreous, and 4.01, 2.91 and 2.22 A 
in the cornea. The author considers, 
therefore, that the vitreous and the cornea 
have similar chemical structure. After an 
analysis of these lines he concludes that 
the vitreous and the cornea have a fringy 
micellous structure as they have crystal- 
line and amorphous substances. 


Yukihiko Mitsui. 


Yamamoto, T. Phase microscopic study 
of rabbit cornea. Acta Soc. Ophth. Japan 
§7 :262-204, May, and 296-299, June, 1953. 

Unstained, frozen sections of rabbit 
cornea and lamellar sections of raw cor- 
nea were examined by phase microscopy. 
A membrane similar to Bowman’s mem- 
brane is recognizable, which has been 
considered to be absent in rabbits by 
ordinary examinations. When a 0.5-per- 
cent solution of silver nitrate is instilled 
into the rabbit’s conjunctival sac an 
edema of the superficial layer of the 
cornea is brought about which reaches its 
climax in two hours and disappears in 
72 hours. Yukihiko Mitsui. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Malatesta, C. Histochemical study of 
the retinal phosphatase. Boll. d’ocul. 32: 
101-106, Feb., 1953. 

julbs of albino rabbits were enucleated 
and immediately fixed in ice-cooled ace- 
tone. After 12 hours the lenses were ex 
tracted through a limbal incision and the 
bulbs were subjected to further fixation 
for 12 hours more in the refrigerator. 
Then, acetone at room temperature, fol 
lowed by benzol, and paraffin of 56° were 
used for embedding and 4 to 5 micra sec- 
tions were obtained and exposed for two 
hours to a temperature of 37° in a solution 
of CaCl, (anhydr.) 2 percent; MgCl, 
0.4 percent; glycerophosphate of sodium, 


0.84 percent; sodium veronal 2.4 percent 
with a few drops of chloroform, After 
short washing in CaCl,, l-percent solu- 
tion, the sections successively passed 
through a 2-percent cobalt nitrate solu 
tion for 2 minutes, a diluted ammonium 
sulfate solution for one minute, washing 
in tap water 1 to 2 minutes, and contrast 
staining of the nuclei with carmine, and 
were mounted after passing through alco- 
hol and xylol. Almost all of the retinal 
layers showed a definite phosphatase 
activity as shown in colored drawings of 
the nerve fiber layer, and the inner and 
outer granular layer; contrariwise, the 
pigment epithelium cells and the cones 
and rods showed none, (references) 


K. W. Ascher. 


Miyake, S. Acid-fast bacteria isolated 
from the conjunctival sac. Acta Soc. 
Ophth. Japan 57 :335-345, June, 1953. 

Miyake isolated five strains of acid-fast 
bacteria from the conjunctival sac, and 
studied their biological properties. They 
were not pathogenic when inoculated into 


rabbit vitreous. Yukihiko Mitsui. 


Nakayama, Hl. Tuberculous allergy of 
the eye. Acta Soc. Ophth. Japan 57 :327 
335, June, 1953. 


In the first part of this essay the author 
summarizes his previous report on Koch's 
phenomenon in animal conjunctiva sensi 
tized with B.C.G; in the second part, he 
evaluates the tuberculin reaction in the 
conjunctiva. He states that in guinea 
pigs a tuberculin reaction occurs very 
poorly, unless a high concentration of 
tuberculin (1 in 10 dilution) is used. 
Hyperemia and round cell infiltration are 
the changes brought about in the conjunc 
tiva after tuberculin injection and there is 
little of the edema and swelling of con- 
nective tissue which is usually seen in the 


skin. Yukihiko Mitsui. 


ABSTRACTS 


Ovary, Z., and D’Ermo, F. Quantitative 
study of the antibodies of the aqueous 
humor using a new biologic titer method. 
Boll. d’ocul. 22 :69-73, Feb., 1953. 

Ovary’s new biologic method of anti- 
body titration permits, in an accurate, 
quick and simple way, the detection of 
0.003 gamma of antibody nitrogen of the 
egg albumin-anti egg 
Using this method, the authors compared 
the blood titer with the aqueous humor 
titer of rabbits sensitized against chicken 


albumin system. 


egg albumin. The fluids were intrader- 
mally injected into the abdominal wall of 
guinea pigs of about 250 grams; four 
hours later, 0.5 cc. of a 2-percent solution 
of crystallized egg albumin with 0.5 ce. 
“Geigyblau 536” was injected per venam. 
Ten minutes later the animals were killed 
the the skin 
evaluated reaction 


and inner surface of was 


for positive (blue 
stain), The highest dilution capable of 
producing a positive reaction indicates 
the 


(Ovary) per 0.1 cc. of serum or aqueous. 


titer in “skin-sensitizing units” 
In the system investigated, one unit cor- 
responded to 0.003 gamma of nitrogen. 
The antibody content of the aqueous was 
found to be inferior to that of the serum 
(table), the relation varying from 1/10 
to 1/350. In units, the highest aqueous 
humor titer was 100, the lowest 20. 


K. W. Ascher. 


Ryan, H., and Plaisted, S. A method of 
mounting ophthalmic museum specimens 
in a solid medium. M. |]. Australia 1:776- 
777, May 30, 1953. 

The authors describe in detail a method 
of mounting ophthalmic specimens in 
gelatine combined with “Formit” resin 
Petri dishes. A 
tion can be mounted alongside the speci 
detail 


enclosed in stained sec 


men, Considerable can be seen 
in the section by means of a hand lens and 
different aspects can be compared. The 
solid medium allows repeated handling 


Ronald Lowe. 


without damage. 
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3 
VEGETATIVE PHYSIOLOGY, BIO- 
CHEMISTRY, PHARMACOLOGY, 
TOXICOLOGY 

Alagna, G. Isoniazid in ophthalmology. 
Arch, di ottal. 57 :5-16, Jan.-Feb., 1953. 

In experiments on rabbits, the author 
found that Isoniazid, administered locally 
in drops or by subconjunctival injection 
penetrates into the aqueous and rapidly 
reaches therapeutic levels. Intramuscular 
injections of larger than therapeutic doses 
can occasionally cause congestion and 
hemorrhages in the iris and the ciliary 
body. Isoniazid provides a well-marked, 
but not absolute, protection against ex- 
perimental infection with tuberculosis. It 
does not influence the repair of experi- 
but the 
disappearance of corneal vascularization 


mental corneal lesions hastens 
and opacities. In man, administration of 
high doses slightly lowers the blood- 
aqueous barrier. John J. Stern. 

Alajmo, A., and Ambrosio, A. Results of 
experimental administration of streptoki- 
nase-streptodornase in ophthalmology 
(second part). Arch. di ottal. 57 :25-33, 
Jan.-Feb., 1953. 

Subconjunctival or retrobulbar injec- 
tion of streptokinase-streptodornase in 
rabbits with hyphema or intravitreous 
hemorrhage is well tolerated but without 
effect on the absorption of the blood. In- 
jections of small doses into the anterior 
chamber or the vitreous are well tolerated 
but ineffective. Larger doses are followed 
by violent reactions with opacification of 
cornea and vitreous. In one patient, in- 
jection of the preparation into a subcon- 
junctival hemorrhage failed to hasten ab- 
sorption. In two cases of lid abscess injec- 
tion streptokinase-streptodornase 
was followed by marked improvement. 
Stern. 


John J. 
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Alvaro, Moacyr E. Sulfhydryl in the 
treatment of corneal afflictions. 
brasil oftal. 10:59-63, Dec., 1953. 

The 


physiologic basis for the use of sulfhydry! 


Rev. 


author reviews theoretical 
(Hydrosulphosol) in corneal diseases. He 
reports good results specifically in corneal 
burns, chronic corneal ulcers and certain 
cases of chronic conjunctivitis. 

Theodore Bisland. 


Carta, R., and Cadeddu, N. Device for 
collection of tears for lysozyme deter- 
mination. Boll. d’ocul. 32:87-90, Feb., 
1953. 

Photographs the filter 
strips inserted under the lid of human and 


show paper 
rabbit eyes ; “Schleicher-Schuell 5893” are 
best suited. Thirty to 60 mg. of lacrimal 
fluid is collected, weighed ona precision 
scale, and the paper strip washed with 
buffer Walpole pH 6.25 which permits 
100 percent recovery of the lysozyme. 
The amount of estimated 
nephelometrically using Caselli’s method. 
the 


enzyme is 


Logarithmic graphs demonstrate 
lysozyme values ascertained. 


K. W. Ascher. 


Fanta, H., and Mayer-Obiditch, I. The 
pathology of the optic nerve in acute 
methyl alcohol poisoning. Klin. Monatsh. 
f. Augenh, 122 :388-394, 1953. 

Rabbits were fed with food containing 
methy! When 
poisoning appeared several organs were 
Histo- 
the optic nerves 


alcohol. symptoms of 
removed under ether anesthesia. 
logic examination of 
revealed deposition of an _ acidophilic 
material into the sheaths and the peri 
vascular connective tissue of the nerve. 
Various methods fluo 
rescence microscopy showed this 


and 
that 
material was a protein. Similar changes 


staining 


were found in other organs. The basic 
pathologic process is thought to be a 
serous inflammation. (3 figures, 9 refer 
ences) Frederick C. Blodi. 
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Grosz, L., and Kedvessy, G. Standarized 
eye ointments and drops. Klinica Oczna 
22 :369-375, 1952. 

The authors prepared vehicles for oint 
ments which have proper pharmacological 
effect and at the same time spread well 
over the surface of the conjunctiva and 
mix well with tears. One mixture contain- 
ing water and the other without it serve 
well for most of the usual types of medi 
cation. Sylvan Brandon. 

Harley. R.D. Treatment of chemical 
burns of the eye. A.M.A. Arch. Ophth. 
49 :413-418, April, 1953. 

Calsulfhydryl 
shown to have no beneficial effect in the 


(hydrosulphosol) was 


treatment of chemical burns of the rabbit 


a wide variety of 
G. S. Tyner. 


cornea produced by 


agents. 


Ichikawa, K. Mode of wound healing 
in the cornea, a histochemical study. Acta 
Soc. Ophth. Japan 57 :374-389, June, 1953 

A sterile, standard injury was made in 
the cornea of guinea pigs with a trephine. 
The 


studied, especially by histochemical anal 


process of wound healing was 
ysis. The first step of healing is a regen- 
eration of epithelium. The second step is 
granular cells from the 
the 


substance of the cornea at the site of the 


a wandering of 
subconjunctival limbus into proper 
wound. The granular cells burst forth at 
the wound border and the granules enter 
the new-grown epithelium. The granular 
cells seem to be mast cells. The granules 
are positive for the polysaccharide stain- 
ing of Hotchkiss and for ninhydrin reac- 
tion, They show a metachromasia by 
toluidine thionine _ stain. 
Ichikawa considers the granule to contain 


blue and 
heparin. The granules stain with pyronine 
but do not stain with it after a treatment 
with ribonuclease or with hydrochloric 
acid. They have an absorption spectrum 
at the 2573 A. The 


contain ribo- 


wave length of 


granules, therefore, also 
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nucleic acid, They do not contain gly- 
cogen. Yukihiko Mitsui. 
Inami, E. Vitamin B, in the retina. Acta 
Soc. Ophth. Japan 57 :346-349, June, 1953. 
Vitamin B, in the animal retina was 
studied in sections by the thiochrome 
method and the fluorescence microscope. 
The vitamin is mainly found in the visual 
cells and plexiform layers of the retina 
and in the 
carboxylase. Systemic administration of 


the choroid in form of co- 
the vitamin results in an increase of it in 
the eye, in the portions mentioned above 
in particular. Hyaluronidase causes a re- 
duction of it in the eye, In the dev eloping 
chick embryo, the vitamin first appears in 
the choroid and in the retina by the ninth 
and the thirteenth day of incubation re- 
spectively. Yukihiko Mitsui. 

Kozima, K., Ikema, M., Nagaya, Y., 
and Mazima, Y. Phosphatase of the 
retina. Acta Soc. Ophth. Japan 57 :269- 
283, May, 1953, and Kozima, K., Nagaya, 
Y., Sano, K., and Mazima, Y. Phosphatase 
of chick-embryo eye. Acta Soc. Ophth. 
Japan 57 :302-311, June, 1953. 

In the first report, the authors studied 
the phosphatase of the retina histochemi- 
cally in the eyes of man, cattle, dog, 
cat, rabbit, chicken and frog. They first 
describe the distribution of alkali- and 
acid phosphatase in the retina, and dis- 
cuss the difference in the distribution of 
these substances among the animals. 
Ciaccio’s fixative is reconimended for the 
study. The light-adapted eye seems to 
have a little more acid-phosphatase than 
the dark adapted. Nucleic acid . ribo- 
nucleic acid- and desoxy-ribonucleic acid- 
phosphatase are found in nuclear layers. 
In the second report, the authors describe 
the developmental course of phosphatase 
in eye of the chick. Yukihiko Mitsui. 


Krwawicz, T., Seidler Dymitrowska, 


M., and Vorbrodt, A. Changes in distri- 
bution of the reduced form of vitamin C 
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in the pathologically changed cornea. 
Klinika Oczna 22 :301-307, 1952. 

Vitamin C can be made visible by ap- 
Nor- 
mally the greatest accumulation of vita- 
min C is in Bowman’s membrane, under 
membrane. The 

pathologically 


propriate histochemical methods. 


Descemet’s 
authors examined 20 
changed corneas; 7 in eyes with corneal 


it and in 


degenerations, 3 absolute glaucoma, & 
corneal scars, 1 phthysis bulbi and 1 rup- 
ture of the sclera. In corneal degeneration 
intracellular vitamin C had decreased in 
the epithelium, but was present in the 
intercellular spaces ; there were accumula- 
tions of it near the surface and a general 
decrease in all other layers. When Bow- 
man’s membrane was destroyed, vitamin 
C was accumulated under the epithelium, 
which did not stain for vitamin C at all. 
Corneal scars presented similar distribu- 
tions of vitamin C, except that the super- 
ficial layers of epithelium showed uneven 
staining for vitamin C. In absolute glau- 
coma there is a general loss of the re- 
duced form in the epithelium. In phthysis 
was present in the 
Sylvan Brandon. 


bulbi no vitamin C 


cornea, 


Marconcini, E. Methyl alcohol and hy- 
drogen peroxide: their action on the optic 
nerve. Arch. di ottal. 57 :41-48, Jan.-Feb., 
1953. 

The toxic action of methyl] alcohol is 
probably due to oxidative phenomena. 
The author treated rabbits poisoned with 
methyl alcohol by subconjunctival injec- 
tions of hydrogen peroxide (1 cc. of a 1- 
percent solution). In two treated animals 
the histologic changes in the optic nerve 
were less evident than in two untreated 


animals. John J. Stern. 


Martin, G., and Dor, E. Early local 
signs of intolerance to cortisone. Ann. 
d’ocul. 186 :170-172, Feb., 1953. 

A speedy reaction of the corneal epi- 
thelium occurred in three patients after 
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the use of cortisone and cleared immedi- 
ately when the drug was discontinued. 
In the first patient the acute signs of a 
low-grade tuberculous interstitial kera- 
titis had healed with heliotherapy. After 
month of cortisone ointment there 
Was an intense swelling of the corneal epi- 


one 


thelium. In the second patient corneal 
desquamation came on within a few hours 
after a second subconjunctival injection 
of cortisone. The third patient, with a 
had 
eight retrobulbar injections without inci- 
dent, but after the fifth subconjunctival 
injection a severe reaction with pain, 


probable tuberculous uveitis, had 


photophobia and ulceration developed. 
B. T. Haessler. 


McDonald, P. R., Leopold, I. H., Vogel, 
A. W., and Mulberger, R. D. Hydrocorti- 
sone (compound F) in ophthalmology. 
A.M.A, Arch, Ophth, 49 :400-412, April, 
1953. 

Cortisone and hydrocortisone appear to 
have somewhat similar actions when ap- 
plied topically to the eye. Hydrocortisone 
may be more potent in some respects than 
cortisone, Hydrocortisone proved to be 
effective in some cases where cortisone 
had failed (e.g. cortisone-resistant cases of 
uveitis, vernal conjunctivitis, and corneal 
ulcer). Both compounds have about the 
same inhibitory effect on fibrous tissue 
proliferation. Cortisone may be more effec- 
tive than hydrocortisone in inhibiting cor- 
neal vascularization. G. S. Tyner. 

Salvi, G. L.. Action of metals on the in- 
vitro effect of penicillin. Boll. d’ocul. 32: 
91-100, Feb., 1953. 

In usual therapeutic doses, sulfate of 
zine and of copper inhibit the antibiotic 
effect of penicillin in vitro; in high dilu- 
tion, however, (1:100,000) they increase 
the antibiotic action. Under the same ex- 
perimental conditions, argyrol, protargol, 
mercurochrome, and the iodides of po- 
tassium, sodium and rubidium did not 
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alter the bactericidal activity of penicillin. 
(3 tables, references) K. W. Ascher. 
Segal, P., and Berger, S. Influence of 
alcohol on the efficiency of the eye and on 
the blood level of the vitamin A and 
carotene. Klinika Oczna 22 :283-290, 1952. 


Visual acuity in bright and dim light, 
progress of adaptation to darkness, and 


the blood level of vitamin A and carotene 
were measured after the 
ethyl alcohol by six healthy subjects 24 to 
28 years of age. In the majority of cases 
there was a marked temporary lowering 


ingestion of 


of adaptation; occasionally there was an 
improvement. did 
not influence the visual acuity or the 
visual field. The maximum effect of the 
alcohol occurred in one to two hours after 


Ingestion of alcohol 


ingestion. In the majority there was an 
A in the blood. 


Sylvan Brandon. 


increase of vitamin 


Yokoyama, M. Oculovascular reflex. 
Acta Soc. Ophth. Japan 57 :285-287, June, 
1953. 

When low (0-13°C) or high (42-00°C) 
temperatures were applied to the conjunc- 
tival sac of rabbits under general anes- 
thesia for ten seconds to five minutes an 
increase in blood pressure was brought 
about after an incubation period of about 
ten seconds. The degree of increase in 
blood pressure was proportional to the 
strength of the irritation but not to its 
duration. Beside the change in_ blood- 


pressure an inconstant change was 
brought about in pulse rate, respiration, 
Yukihiko Mitsui. 


and body motion. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 
Brown, K. T. Factors affecting differen- 
ces in apparent size between opposite 
halves of a visual meridian. J. Opt. Soc. 
Am. 53:464-465, June, 1953. 


This is a new study of the partition 


ABSTRACTS 


experiment first published by Kundt and 
Munsterberg. Here, a luminous line target 
had a movable divider and fixation point, 
so that by moving a convenient dial the 
subject could indicate his monocular judg- 
ment of two equal lengths. This target 
could be used with either eye, horizontal 
or vertical. It is the mean error in such 
partition experiments which determines 
the 
horopter surface. In six subjects, the ex 


individual differences in curve of a 
periment indicated a horopter convex to- 
ward the observer. The two eyes are sel 
dom perfectly symmetrical, and may vary 
in the type of partition. Vertical partition 
differences had been observed in the past, 
but Brown has discovered a tendency for 
such differences to change regularly with 
the passage of time. He believes this trend 
to be cerebral, and to affect only the verti- 
cal length judgment. He concludes that 
while corresponding points in the hori- 
the 
asymmetrical and cannot correspond to 


zontal meridians of two eves are 
equal lengths in space, such correspond 
ence as does exist is stable. 


Paul W. Miles. 


Eames, Thomas H. Correspondence be- 
tween visual acuity, refractive error, and 
the speed of visual perception. Brit. J. 
Ophth. 37 :312-313, May, 1953. 

In a previous study, it was shown by 
the author that most patients exhibited an 
increase in speed of visual perception 
proportionate to the magnitude of refrac- 
tive error that has been corrected; how- 
ever, in some, especially myopes, there 
was a decrease in the speed of visual per- 
ception after correction. This study, made 
on school children between 6 and 17 years, 
confirms the findings of the earlier one. A 
high correlation was found between the 
speed of visual perception and _ visual 
acuity, both before and after correction of 
refraction in both hyperopes and myopes. 
Many myopes, however, exhibited a de- 


crease in speed of visual perception at 
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near while wearing their correction, 
probably because many myopic children 
prefer reading at the myopic punctum 
proximum to accommodating. 

Morris Kaplan. 


Ehlers, Hl. Clinical testing of visual 
acuity. A.M.A. Arch. Ophth. 49 :431-434, 
April, 1953. 

In 100 the 
visual acuity conformed to a visual angle 


tested persons, norm for 
of 5 minutes as used in the Snellen test 
chart. In the untrained observer and in 
children, the use of large print in primary 
reading books is justified because even 
though the visual acuity is normal, the 
time necessary to recognize a letter of 10 
minutes is 1/10 of that necessary to recog- 
nize a letter of 5 minutes. In testing the 
visual acuity of children, single test ob- 
jects should be used to obtain the best 
acuity, because the sense of form is most 
easily recognized in an otherwise empty 
field. Persons with an amblyopic eye can 
often recognize the right correcting lens 
when placed in front of the amblyopic eye 
even though the visual acuity is very low 
and not improved by the lens. This can be 
ascribed to an unimpaired light sense 
which enables the patient to perceive the 
feeblest circles of diffusion on the retina. 
G. S. Tyner. 


Falkowska, Zofja. Pilocarpine test in 
the examination of disturbances of ac- 
commodation. Klinika Oczna 22:271-282, 
1952. 

The author examined the accommoda- 
tion of 72 people before and after instilla- 
tion of pilocarpine, by placing increas- 
ingly stronger lenses in front of the eyes 
which were focused at 5 M. until visual 
acuity was reduced to 5/60. By eliminat- 
ing the influence of convergence, the re- 
‘corti- 


‘ 


maining accommodation was only 
cal.” Its amplitude was not affected by 
pilocarpine, the eye was just rendered 
nearsighted. On examining people with 
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disturbance of binocular vision it became 
evident that the ability to accommodate 
in influenced by cortical impulses. An in- 
creasing reaction to pilocarpine in the eye 
which is fatigued by work suggests the 
possibility that there may be cortical and 
peripheral components in the process of 
fatigue of the eye. Sylvan Brandon. 

Honda, H. Spacial summation of the 
retina, especially concerned with Koh!- 
rausch’s bend phenomenon. Acta Soc. 
Ophth. Japan 56:519-524, July 1952, 56: 
1194-1198, Oct., 1952, and 57 :364-367, 
June, 1953. 

Ring objects were placed in an adap 
tometer, When a thin ring was used, the 
adaptation occurred gradually and the 
final limen was high. When discs were 
used instead of rings, the results were 
similar with smaller discs. In both cases, 
however, the Kohlrausch’s bend appeared 
at the definite time point. Discs of various 
size were used in prior light adaptation. 
When a larger disc of the same illumina 
tion was used, the rod section in the sub- 
sequent dark adaptation was protracted 
(in atropinized eyes), while little change 
was brought about in the cone section and 
the bend point. When a larger but darker 
disc was used in prior light adaptation, 
so as to make the product of the area of 
the disc and the intensity of illumination 
constant, the cone section of subsequent 
dark adaptation was steeper, the rod sec- 
tion less steep, and the bend point ap- 
peared in the earlier stage. The author 
further states that the bend can be ob- 


served even in a peripheral adaptation. 
Finally, he added some experiments in 


pathologic eyes and concludes that the 
bend phenomenon does not literally seem 
to be the transition point of rod and cone 


adaptation, Yukihiko Mitsui. 


Knoll, H. A. An infra-red skiascope and 
other infra-red ophthalmic research in- 
struments. Am. J. Optometry 30 :346-350, 
July, 1953. 
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In the study of certain characteristics 
of the eye in various degrees of darkness, 
it is desirable to make measurements of 
refraction, pupil size, and accommodative 
state without exposing the eye to addi- 
tional light. This could only be done by 
development of instruments using “invis- 
ible” light, which became possible during 
World War II with the infra-red con- 
verter image Such 
include the skiascope, an objective op 
tometer, a pupillometer, and an Purkinje- 


tubes. instruments 


Sanson image viewer described by this 
author. Paul W. Miles. 
Miles, W. R. Effectiveness of red light 
on dark adaptation. J. Opt. Soc. Am. 43: 
435-441, June, 1953. 
Recent work seems to indicate that 
dark adaptation proceeds more rapidly 
under the influence of red light than it 
does under complete darkness. Cheshire 
in 1942 made such a claim in work which 
was confirmed by McLaughlin. Smith and 
Dimmick, 
red light and in complete darkness, while 
Miles in the present study found that 30 


in 1953, found no difference in 


minutes use of 
high degree of dark adaptation, but not so 


a red goggle achieved a 


great as 30 minutes of complete darkness. 
The original observers used slightly dif- 
ferent and that dark 
adaptation was more rapid under red light 
10 minutes and darkness 10 minutes than 


conditions, said 


it was under darkness for 20 minutes. 


Paul W. Miles. 


Neumueller, J. Optical, physiological 
and perceptual factors influencing the 
ophthalmometric findings. Am. J. Op- 
tometry 30:281-291, June, 1953. 
keratometer) 
readings differ from the correcting cylin 


Ophthalmometer (or 
der power because of the difference of 
13.75 millimeters in the distance of the 
cornea and the correcting lens from the 
far point of the eye. However, the differ- 
ence in power depends also on the spheri- 


ABSTRACTS 


cal ametropia being corrected at the same 
time. For instance, if the ophthalmometer 
reads 6.00 diopters of astigmatism, and 
8.00 diopters, 
the correcting cylinder would have to be 
—8.14 diopters. If the spherical ametropia 


the spherical ametropia is 


is +18.00 diopters, the cylinder correcting 
6.00 
would have to be only 
The effect of unequal or oblique cylinders 


diopters of corneal astigmatism 


3.62 diopters. 


before the eyes on per eption of a room 
is discussed brietly. Paul W. Mules. 

Pestrecov, K. Visual tasks in aerial 
mapping with multiplex equipment. Am. 
J. Optometry 30 :306-373, July, 1953. 

A high degree of stereoscopic acuity is 
required for mapping from aerial photog 
raphy. A system of red green anaglyphs 
is used, in which for best results the green 
filter includes —0.25 diopter sphere. Since 
the work is under intermittent threshold 
conditions, there is complaint of fatigue 
and eye strain. There has been no proof 
of any eye damage, however, and the com- 
plaints are considered psychological. 


Paul W. Miles. 


Rzymkowski, J. Stereophotographic 
and stereophotogrammetric reproduction 
of the sclera of the living eye by the 
method of Dencks-Rzymkowski. |hotog. 
u. Wissensch. 2:1-8, 1953. 

An elegant method for the haptic fit- 
ting of contact glasses is described which 
makes troublesome Negocol molds super- 
fluous without anesthetizing the eye. The 
pair of stereograph pictures made by a 
flashlight 
grammetrically and the resulting curves 


exposure is analyzed photo 
are used in the selection or construction 
of a contact glass. F. Hi. Haessler. 

Sloan, L. L., and Altman, A. Aniseikonia 
and the Howard-Dolman test. J. Opt. Soc. 
Am. 43 :473-478, June, 1953. 

In his original description, Howard 
found several subjects who persistently 
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set one rod a precise amount nearer than 
the other for subjective equality. This 
type of error was shown to be due to 
aniseikonia in 1944 by the Rowlands. The 
present work determined the effect on 
settings of the Howard-Dolman two-rod 
magnifying 
The results showed a 
definite but unpredictable amount of near 
error of the rod homolateral to the mag- 
nifier. Large amounts of aniseikonia in- 


test of aniseikonic lenses 


before one eye. 


terfere with the Howard-Dolman test by 
reducing stereopsis. It was shown by 
Ames and Ogle that the most sensitive 
two-line test for aniseikonia required fine 
strings, not ropes or rods, so that the 
Iloward-Dolman test is not suitable for 
aniseikonia screening as suggested by 
Hirsch, Tests for stereoscopic acuity by 
a two rod test should measure the varia- 
tion about a mean position, not a com- 
parison of relative rod distances. 


Paul W. Miles. 


Starkiewiez, Witold. Visual acuity as a 
measure of impairment of the eye. Klinika 
Oczna 22 :323-338, 1952. 

This is the first half of a paper on visual 
acuity. The author discusses in detail the 
physiological background of visual acuity, 
considering the size of the image on the 
retina and all the elements influencing 
its sharpness. A number of optical formu- 


las are presented. Sylvan Brandon. 


Sterling, W. The specification of color 
of ophthalmic glasses. Am. J. Optometry 
30 :335-345, July, 1953. 


This is an excellent introduction to 
color filters and the Munsell system of 
color value, hue, and chroma. While a 
medium green is recommended for civil- 
ian use, neutral gray glass has been 
developed for the Armed Forces to permit 
the most critical discrimination. 
Other industrial protective glasses are 
Paul W. Miles. 


described. 
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Stern, A. The effect of target variation 
and kinesthesis upon near heterophoria 
measurements. Am. J. Optometry 30:351- 
365, July, 1953. 

Significant differences in measured 
heterophoria at 40 centimeters distance 
have been described in the prism diplopia 
test compared to various others. Differ- 
ences are due to stimulus to “nearness” 
present in some tests, lack of necessity for 
accommodation due to size of object in 
others. Other tests involving simultaneous 
hand movements on the part of the sub- 
ject to indicate phoria position produce 
significant changes toward esophoria. A 
target consisting of perspective clues in 
a picture of railroad tracks compared to 
a simple arrow or cross showed no signifi- 


Paul W. Miles. 


cant variation. 


Toselli, C. The occurrence of anisei- 
konia in orthophoric emmetropes and 
isometropes. Boll. docul. 32:81-86, Feb., 
1953. 

Using the space eikonometer the author 
studied 100 persons aged between 10 and 
62 years but mostly between 20 and 30. 
were anisometropes and per- 
sons with a horizontal phoria of more 
than two prism diopters and a vertical 
phoria of more than one. Forty-three of 
the 100 persons showed aniseikonia, total 
or meridional, never surpassing 1.5 per- 
cent. The lowest figure was 0.25 percent. 
Total aniseikonia was found in 13 per 
sons, horizontal in 10 and vertical in 20. 
The smaller image was in the right eye 
of 17 and in the left of 26 persons. Re- 
peated examination revealed the same 
error in the No case of 
mixed aniseikonia was found. It is note- 
worthy that none of the aniseikonics 
complained of any of the symptoms often 
ascribed to this anomaly, such as photo- 
fatigue. (refer- 


K. W. Ascher. 


same person. 


phobia, headache, or 


ences) 
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5 
DIAGNOSIS AND THERAPY 

Brill, H. M., Long, J. S., Klawans, A. 
H., Golden, M., and Seaman, I. The nitro- 
glycerin flicker fusion threshold test in 
toxemia of pregnancy. Am. J. Obst. & 
Gynec. 64:1201-1210, Dec., 1952. 

The ordinary 60 Watt light bulb 
actually flickers 60 times per second, a 
rate of flicker that cannot be detected by 
the human eye. If this rate is reduced, it 
will be noted by every observer, usually 
when the flicker rate reaches about 40 
per second. In reducing the flicker rate, 
the point at which flicker is detected by 
any individual, or the point at which 
flicker fuses into a steady source of light, 
is for that person, the fusion frequency 
threshold for flicker, or the F.F.T. The 
F.F.T. of individual 


stant under given conditions unless it is 


each remains con- 
changed by the use of drugs or the de- 
velopment of physical or pathological 
entities. 

Usually, vasospasm is developed in the 
retina as an expression of a generalized 
disturbance. Such ocular vasospasm will 
interfere with vision and with the ability 
of the subject to detect flicker. If a patient 
is given 1/100 gr. 
lingually, the vascular spasm will be 


nitroglycerin sub 
relieved, the ability to detect flicker will 
be improved, the fusion flicker threshold 
will be raised and the diagnosis of vaso- 
spasm becomes evident. This constitutes 
test 
on which the present report is based, and 
the made with 
the Krasno-Ivy flicker photometer. 

The Krasno-Ivy flicker fusion threshold 
test is of value in the study of toxemia 
of pregnancy. By the use of this test it 


the Krasno-Ivy nitroglycerin F.F.T. 


studies for which were 


has been possible to predict the onset of 
toxemia in pregnancy before any clinical 


evidence of the disease becomes apparent. 
The test has permitted the evaluation of 
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the efficacy of treatment in toxemia of 
pregnancy. Cardiovascular-renal disease, 
pseudotoxemia, and toxemia have been 
differentiated through the use of this test. 


Theodore M. Shapira. 


Dorello, U., and Poli, L. The ophthal- 
moscopic aspects of the fundus of the pre- 
mature baby. Arch. di ottal. 57:17-23, 
Jan.-Feb., 1953. 

Forty-five premature babies of 2,500 
gm. or less were examined on the tenth 
to the thirtieth day after birth. Three 
signs were observed which, however, can 
also be seen, though less frequently, in 
babies born at term: 1. pallor of the disc, 
2. a grayish aspect of the periphery, and 
3. particular accumulation of pigment in 
the posterior pole. John J. Stern. 

Marshall, M. F. P. Infra-red image con- 
verter in rod scotometry. brit. J. Ophth. 
37 :316-317, May, 1953. 

It is often of special advantage to be 
able to observe the eyes of a patient 
undergoing tests in the dark without 
affecting the dark adaptation of the test; 
this can be done with an infra-red image 
converter, An infra-red beam of light is 
directed at the patient’s eves and the ob- 
through a 
incorporated in an 


server watches fluorescent 


screen electronic 

device. The patient sees no beam of light 

but his eve movements are clearly seen. 
Morris Kaplan. 


Montgomery, John. Integral implant 
following enucleation. J]. Tenn. St. M.A. 
45 53-56, Feb., 1952. 

The author describes his experiences 
with the newer artificial eye implants. In 
the majority of his cases, the new A.O. 
monoplex integrated implant is used. He 
believes in integral implants, for they give 
the patients far better movement and ap- 
pearance. He feels that his results would 
have been better had he never used tan- 
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talum wire sutures and metals prongs. At 
present he uses silk or dermalon. 
Theodore M. Shapira. 


Ogle, K. N., and Rucker, C. W. Fundus 
photographs in color using a high-speed 
flash tube in the Zeiss retinal camera. 
A.M.A. Arch. Ophth, 49:435-437, April, 
1953, 

A modification of 


the de- 


scribed in which a filament incandescent 


camera is 


lamp replaces the carbon-are lamp. The 
exposure of the tube is about 0.0001 sec- 
ond and therefore eliminates the problem 
of blinking and eye movements. Small 
details of the fundus are more satisfac- 
torily photographed. G. S. Tyner. 
6 
OCULAR MOTILITY 


Urist, M. J. Bilateral superior oblique 
paralysis. A.M.A. Arch. Ophth. 49:382- 
391, April, 1953. 

The author reports two cases of con- 
genital bilateral superior oblique muscle 
paralysis in which the head tilt and pre- 
senting symptoms were those of a uni- 
lateral superior oblique palsy. Of practical 
interest is the fact that the bilaterality be- 
came apparent only after the more-in- 
volved inferior oblique muscle had been 
recessed surgically. After surgery on one 
inferior oblique, the patient developed 
head tilt to the opposite side from the 
original head titlt. The author proposes 
another explanation for the greater fre 
quency of head tilt in superior oblique 
palsy than in superior rectus palsy. 

G. S. Tyner. 


7 


CONJUNCTIVA, CORNEA, SCLERA 


Cook, C., and Langham, M. Corneal 
thickness in interstitial keratitis. Brit. J. 
Ophth. 37 :301-304, May, 1953. 


In this study the correlation between 
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the corneal thickness and the rate ef vas- 
cularization is recorded. In 10 cases of 
syhpilitic and other keratitis, changes in 
thickness are watched in process of occur- 
rence. In all cases the thickness of the 
cornea was directly related to the viru- 
lence of the keratitis and it was ascer- 
that vascularization is 


tained corneal 


always preceded by corneal edema. In all 


patients, the administration of cortisone 
subconjunctivally was followed by marked 
decrease in corneal thickness and then by 
a decrease in the associated infiltration 
and vascularization; corneal vasculariza- 
tion probably cannot occur without prior 
edema of the corneal tissue. 


Morris Kaplan. 


Recupero, E, Serum iron levels in spring 
catarrh, Arch. di ottal. 57 :35-40, Jan.-Feb., 
1953. 

In nine children with spring catarrh, 
the iron content of the serum was lower 
than normal (66.4 gamma percent average 
compared with 100 gamma percent). This 
scems to indicate an increased need of the 
reticulo-endothelial system for iron and 
may explain the hypochromic anemia fre- 
quently encountered in the acute phase of 
spring catarrh. J. J. Stern. 

Strazzi, A. Congenital heredo-familial 
corneal dystrophy. Riv. oto-neuro-oftal. 
27 :307-318, July-Aug., 1952. 

A case of corneal dystrophy is reported. 
The parents were first cousins; a daughter 
who died in infancy had the same eye 
disease. Corneal transplantation was per- 
formed twice in the right eve of the pa 
tient with final good result. The corneal 
material removed at the time of the first 
surgical intervention was studied histo- 
logically and revealed more or less large 
clumps of basophilic substance in the 
anterior region of the parenchyma. (3 
figures, 10 references) 

Bruno S. Priestley. 
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9 
GLAUCOMA AND OCULAR TENSION 


Dobree, J. H. Vascular changes that 
occur during the phasic variations of ten- 
sion in chronic glaucoma. Brit. J. Ophth. 
37 :293-300, May, 1953. 

That there must exist some relationship 
between intra-ocular tension and dilata- 
tion of episcleral vessels has long been 
suspected but only recently have methods 
of study been evolved to allow detailed 
examination of this possible relationship. 
In this study, variations throughout the 
day in caliber of episcleral viens, arteries 
and capillaries were recorded and com- 
pared to variations in ocular tension ; this 
was done in chronic glaucoma simplex, in 
acute congestive glaucoma, and in normal 
eyes. The tests were made with minimal 
or no disturbance to the eye, frequently 
over a 24-hour period. In the low-tension 
glaucomas, the periods of greatest vas 
cularity of the episcleral vessels was found 
to coincide in every case with the periods 
of lowest ocular tension; the veins only 
were affected. The greatest vascularity 
occurred between 8:00 p.m. and 6:00 a.m. 
Six of seven normal controls exhibited 
exactly the same variations in vascularity 
and this suggested that both the hyperten- 
sion of the eye and the hypervascularity 
might well have the same physiologic 
cause. In the high-tension glaucomas the 
hypervascularity occurred largely in the 
periods of increased ocular tension; it was 
not necessarily bilateral and the arteries 
and veins were both affected. There must 
be some relationship between the diurnal 
variations in the 
ocular tension and further study might 


vessel caliber and in 
lead to more effective medical treatment 
of glaucoma. Morris Kaplan. 
Ferraris De Gaspare, P. F., and Maffei, 
G. Audiometry in the provocative tests 
for the diagnosis of chronic glaucoma. 
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Riv. oto-neuro-oftal. 26:294-326, July- 
Aug., 1951. 

The authors used several of the usual 
water 
room, in a 


provocative tests, for example, 


drinking, caffein, and dark 


series of 19 glaucomatous patients, with 


chronic, glaucoma, and then per 


Ssimpic 


formed audiometric tests. Increased hypo 


cousis followed in glaucomatous patients 


while in normal, arteriosclerotic, and 
presbycousic subjects the response was 
negative. The authors think that the 


audiogram is so characteristic that a diag 


nosis of glaucoma could be made by it 


alone, even without tonometric or visual 


(12 figures, 19 references) 


Bruno S. Priestley. 


field findings 


Swan, K. C. Miotic therapy of chronic 
glaucoma—changing trends. .\.\1..\. Arch. 
Ophth. 49 :419-430, April, 1953. 

The basic pharmacology and physiology 
of miotic drugs are reviewed. Cholinergic 
drugs, such as pilocarpine, compete with 
cholinesterase-inhibiting drugs. Carcholin 
is a much more potent cholinergic drug 
than pilocarpine and may produce sys 
temic effects from local application. To 
assure absorption, it should be used in a 
wetting agent or as a dry powder in an 
anhydrous base. Its use should be limited 
to pilocarpine-resistant patients. Eserine 
is seldom indicated in the routine treat- 
ment of chronic simple glaucoma because 
it acts as a chemical irritant. DFP is of 
value chiefly in aphakic eves because its 
intense action on the ciliary body does not 
cause such marked visual disturbances in 
The 


tempered when used in 


the absence of the lens. action of 


DFP 


phakic eves by prior instillation of pilo- 


may be 


carpine. This effect is achieved because 
pilocarpine reduces the reactivity of the 
iris musculature, Similarly, the effect of 
pilocarpine may be enhanced by the oc- 


casional use of DFP. G. S. Tyner. 
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10 
CRYSTALLINE LENS 
fellows, J. G. Lens and vitreous. 
A.M.A, Arch. Ophth. 49:452-471, April, 
1953, 
The related literature is reviewed. 
G. S. Tyner. 


11 
RETINA AND VITREOUS 

Alper, M. G., and Alfano, J. A. Honey- 
comb colloid degeneration of the retina. 
A.M.A. Arch. Ophth. 49 :392-399, April, 
1953. 

Seven cases of colloid degeneration of 
the retina in three generations of the same 
family are reported. Included in the 
report are an historical review, case his- 
tories, a pedigree of the family, visual 
fields, fundus drawings and photographs. 

G. S. Tyner. 


involve- 
srit. J. 


Ashton, Norman. Arteriolar 
ment in diabetic retinopathy. 
Ophth. 37 :282-292, May, 1953. 

Extensive studies are being carried out 
in London’s Institute of Ophthalmology 
on changes in the retinal arterioles in 
It was determined that in the 
later stages of the disease the walls of 


diabetes. 


the retinal arterioles are severely hyalin- 
ized and obliteration is responsible for 
a type of canalization within the retina 
and eventually for complete atrophy and 
destruction of the whole capillary bed. 
The retinas were removed in toto and the 
vessels injected with India ink which 
demonstrated the two aspects of the dis- 
turbance: 1. a narrowing or complete oc- 
clusion of the terminal arteriolar branches 
and precapillary arterioles, and the 
formation of new channels on the venous 
side of the capillary network. The occlu 
sion was generally found at the points of 
origin of the vessels and tended to pro- 


gress with the severity of the diabetes. 
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The new channels were seen as dilated 
loops in the venous beds and generally 
followed the arteriolar obstruction. These 
changes are found only in the later stages 
of diabetic retinopathy and are not found 
in nondiabetic hypertensive or arteri- 
osclerotic lesions. This may be a mani 
festation of ordinary 
sclerotic changes which are accepted as a 


exaggeration of 


complication of diabetes. These arteriolar 
changes could be the entire cause of the 
the retina in severe 


Morris Kaplan. 


final destruction of 


diabetes. 


Cross, A. G., and Choyee, D. P. Unusual 
appearance in a case of Eales’s disease. 
Brit. J. Ophth, 37 :314-315, May, 1953. 

A 
and recurrent bilateral vitreous bleeding 
during a presumptive tuberculosis of the 


year-old man developed severe 


eves, The disease progressed despite all 


treatment and during the organization of 
the clots in one eve, the lens became dis- 
located backward and upward. The ten 
normal but extensive 


sion remained 


staphylomata resulted 


Morris Kaplan. 


Jacobson, J., and O’Brien, J. M. Electro- 
retinographic studies in cases of pigmen- 
tary degeneration. \.M.\. Arch. Ophth. 
49 :375-381, April, 1953. 

24 patients with primary pigmentary 
degeneration of the retina were studied 
and the results tabulated. In all cases the 
lack of re- 
sponse to the light stimulus. This lack of 


electroretinogram showed a 
response Was the same no matter in what 
stage the disease was found. 

G. S. Tyner. 


Lister, A. Experiences with the Lind- 
ner-Guist operation. Hrit. J. Ophth. 37: 
305-311, May, 1953. 

Some details of experiences with the 
Lindner-Guist operation for retinal de 
recounted in 


tachment are 


| indner’s seventieth birthday. The opera 


honor of 
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tion involves the use of potash as a cor 
rosive agent rather than diathermy and is 
recommended when diathermy has failed 
to reattach the retina, or when the retina 
is generally atrophic and when the tears 
are at or near the macula, The technique 
recommended is to aT 
through the sclera over the tear, exposing 


make incision 
the choroid in a triangular area. The 
chemical, preferably a 3 percent potash 
solution, is injected and painted onto the 
choroid along the area of detachment. The 
subretinal fluid is then evacuated. In very 
severe cases, this is combined with scleral 
The have been en- 


Morris Kaplan. 


resection. results 


couraging. 


Pascal, A. Treatment of retinal detach- 
ment due to disinsertion at the ora serrata. 
Arch. di ottal. 57 :49-61, Jan.-Feb., 1953. 

In twenty cases of detached retina with 
treatment with diathermic 
and puncture was 

John J. Stern. 


disinsertion, 
surface coagulation 
successful. 


12 
OPTIC NERVE AND CHIASM 
lt. Trauma to the optic 
26 :356- 


Streiff, M. 
pathways. Riv. oto-neuro-oftal. 
390, Sept.-( lct., 1951. 

The author reports numerous personal 
experiences with organic lesions of the 
optic pathway. He studies in detail the 
site of the lesions and the functional de- 
fects they cause. The diagnostic pro- 
cedures are considered, including stereo 
radiography, behavior of the pupils, and 
fields. It is 
lesion when quadrantanopia is present. 


visual easier to localize a 
Hemianopia does not yield exact localiza- 
tion except when accompanied by other 
neurologic or otorhinologic signs. The 
importance of collaboration between oph- 
thalmologist, neurologist, radiologist and 
otolaryngologist is emphasized. In trauma 
to the 
unless there is improvement within the 


optic nerve (intracanalicular), 
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first four days, decompression is warmly 
recommended. (22 figures, 138 references) 
sruno S. Priestley. 


13 
NEURO-OPHTHALMOLOGY 
Anderson, J. R. Causes and treatment of 
congenital eccentric nystagmus. [rit. J. 
Ophth. 37 :267-281, May, 1953. 
Nystagmus may be divided into three 


these 
y 


groups by the types of movements; 


are: 1. visual or fixation nystagmus, 


>? 


oculomotor or gaze nystagmus, and 3. 
vestibular nystagmus. The causes of con 
genital nystagmus remain obscure. Con- 
genital nystagmus owes its origin to a 
genetic, intra-uterine or birth factor and 
usually is not revealed until three or four 
months after birth. It is usually, but not 
necessarily, associated with reduced vision 
and presents a fast component to one side 
and a slow component to the other, with 
a minimum of movement at a point of 
rest. This point of rest is not always 
directly forward and when it is not, it 
results in head turning or tilting to make 
the point of rest straight ahead. In study 
ing the causes of the condition, inherit- 
ance, maternal ill-health, types of labor 
and types of obstetrical analgesia were 
thoroughly considered. Inheritance and 
health little 


effect, while prolonged difficult labor re- 


maternal seemed to have 
sulting in fetal anoxia probably is the 
prime factor. Treatment should be recom- 
Bilateral recession of the hori- 
to the side of the 
component, which is the opposite side to 


mended. 
zontal muscles slow 
which the head is turned, results in bring- 
ing the position of rest directly forward 
the fast the 
movement. In the four cases reviewed, 


and slows component of 
satisfactory results were obtained. 


Morris Kaplan. 


Bartschi-Rochaix, W. The test of op- 
tokinetic astasia in cases of cranial cere- 
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bral trauma. Riv. oto-neuro-oftal. 26 :391- 
398, Sept.-Oct., 1951. 

This is an optokinetic test and is per- 
formed with the Barany drum. In 240 
patients who had had head trauma a large 
number gave positive reactions, even a 
considerable time after the accident. The 
should be of value in ruling out 
Bruno S. Priestley. 


test 


malingering. 


Fasiani, G. M., and Beduschi, A. Trau- 
matic lesions of the intracranial optic 
pathway. Riv. oto-neuro-oftal. 26 :411-418, 
Sept.-Oct., 1951. 

Seventeen cases of traumatic lesion of 
the third optic neuron are reported and 
classified according to the principles set 
by Belloni 1940. In the 
present article the indications for early 


and Fasiani in 
intervention are extended to the group of 
cases of amaurosis and amblyopia im- 
mediately following trauma, 

Bruno S. Priestley. 


Ghirardi, L., and Maione, M. Arteri- 
ography of the ophthalmic artery espe- 
cially in cases of intracranial hypertension. 
Riv. oto-neuro-oftal. 26 :426-437, Sept.- 
Oct., 1951, 

In cerebral arteriography the ophthal- 
mic artery is normally small, straight and 
visible only close to its origin and its 
branches are not visible. In cases of brain 
tumors or other lesions that may upset 
hemodynamic equilibrium of the cranial 
cavity the ophthalmic artery appears full, 
tortuous and all or nearly all of its 
branches become visible. (9 figures) 

Bruno S. Priestley. 


Otenasek, F. J., and Markham, J. Tran- 
sient loss of vision following cerebral 
arteriography. J. Neurosurg. 9:547-551, 
Sept., 1952. 

A case of transient visual failure follow 
ing cerebral arteriography is described. 
Unilateral central scotoma on the injected 
side with constriction of peripheral fields 
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occurred within two hours after injection 
of 35-percent diodrast and recovery was 
complete within 48 hours. The possible 
mechanisms responsible for this reaction 
are discussed. Therapeutic stellate gan- 
glion block with 1l-percent procaine may 
have been beneficial. When impairment 
of vision occurs after cerebral arteriog 
raphy and there is no ophthalmologic 
evidence of vascular alteration the prog 
nosis for restoration of vision is probably 
favorable. Theodore M. Shapira. 

Seidenari, Renato. Optochiasmatic 
arachnoiditis with syndrome of Foster 
Kennedy. Riv. oto-neuro-oftal. 26 :438-444, 
Sept.-Oct., 1951. 

The author describes a case in which 
there was optic nerve atrophy on one side 
and papilledema on the other. Tumor of 
the brain and of the olfactory groove were 
ruled out. The found an 
extensive optochiasmatic 
(11 references) 


neurosurgeon 
arachnoiditis. 
truno S. Priestley 


Walsh, F. B., and Smith, G. W. Ocular 
complications of carotid angiography ; the 
ocular signs of thrombosis of the internal 
carotid artery. J. Neurosurg. 9:517-537, 
Sept., 1952. 

The ocular symptomatology associated 
with the injection of diodrast into the 
artery are described. 
Seemingly the procedure holds an almost 
negligible threat as regards permanent 
loss of vision, and transient loss of vision 


common carotid 


occurs rarely. As far as the author is 
aware, no case of bilateral loss of vision 
has been seen as a result of angiography. 
He describes a remarkable case of tran 
sient bilateral homonymous hemianopsia. 
Thrombosis of the internal carotid artery 
is considered from the standpoint of its 
ocular symptoms and signs and several 
cases have been included to exemplify 
these manifestations. What seems an ob- 
servation of importance occurred in five 
cases of hemianopsia. In all there was a 
tendency toward sparing of the upper 


ABSTRACTS 


quadrant of the defective half-fields. From 
their studies of the arterial supply to the 


visual pathways it has seemed reasonable 


in these cases to assume that the principal 


arterial obstruction occurred in the branch 
the middle 
artery to the optic radiation. It seems 
unlikely that such a constant finding in 
the visual fields may have been merely 


or branches from cerebral 


the result of chance. 
Theodore M. Shapira. 


16 


TUMORS 

Pagliarani, N., and Cavicchi, L. Ocular 
findings in malignant neoplasms. Riv. oto 
neuro-oftal. 27 :273-287, July-Aug., 1952. 

Five cases of metastatic choroidal 
tumors were observed, all originating from 
the breast. In two cases the affection was 
bilateral. Intractable glaucoma developed 
in one case which ended in enucleation. In 
the others Roentgen therapy and dia- 
thermy had a favorable influence on the 
ocular tumor. Therapy with male hor- 
the A peculiar 
form of retinopathy similar to Roth's 


mones_ slowed process. 
retinitis septica has been observed by 
other authors and called dysoric retinop- 
athy, dysoria being an impairment of 
the blood-tissue barrier. In 200 cases the 
authors found this retinopathy only once. 
They find a_ retrobulbar 
neuritis. (17 references) 
sruno S. Priestles 


could never 


17 
INJURIES 

Franceschetti, A., Jentzer, A., and Mae- 
der, G. Post-traumatic ptosis of the eye- 
ball and cure of diplopia by reconstruction 
of the orbital floor. Riv. oto-neuro-oftal. 
26 :419-425, Sept.-Oct., 1951. 

Fracture of the orbital floor is usually 

the 
In the cases 


ptosis of globe, 


accompanied by 
enophthalmos and diplopia 
enophthalmos not 


here reported, was 


rresent but there was a most disturbing 
g 
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diplopia, vertical as well as horizontal. Re- 
construction of the orbital floor followed 
by orthoptic exercises brought back bin- 
ocular single vision. (5 figures, 5 ref- 


erences ) Bruno 5S. Priestley. 


Sabbadini, Dario. Optic nerve severed 
in the optic canal. Late removal of bone 
plinter. Blindness. Riv. oto-neuro-oftal. 
26 :399-403, Sept.-Oct., 1951. 

\ fall from an airplane had caused the 
patient to hit his frontal region violently 
against the ground. The left eyeball was 
ruptured, the right had no light percep- 
tion. Ophthalmoscopy showed commotio 
retinae in the right eve. The disc appeared 
to be normal. X-ray with Busi’s projec- 
tion revealed a bony splinter occupying 
the optic foramen. The splinter had sev- 
ered the optic nerve. Surgery had to be 
delayed because of meningitis, but the au- 
thor is convinced that even earlier inter- 
vention could not have saved the eyesight 
in this case. (1 figure) 

Bruno S. Priestley. 


18 

SYSTEMIC DISEASE AND PARASITES 

Magni, Sallustio. Behcet’s disease with 
meningo-encephalitic complications. Riv. 
oto-neuro-oftal. 26:445-452, Sept.-Oct., 
1951. 

\ patient with Behcet’s disease had 
numerous attacks of anterior uveitis with 
hvpopyon, periphlebitis retinae as well as 
affections of the mucous membrane and 
skin. After five vears, disturbance of the 
central nervous system became manifest. 
Three years later he died and autopsy 
showed a meningo-encephalitis. No defi- 
nite etiology could be found but the au- 
thor believes that the cause was a virus 
infection. Bruno S. Priestley. 

Magni, S. Ocular mucocutaneous syn- 
dromes. Riv. oto-neuro-oftal. 27 :288-306, 
July-Aug., 1952. 

The diseases : 
Stevens-Johnson’s disease, Reiter's dis- 


author discusses three 
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ease and Behcet's disease. He is opposed 
to the unitarian interpretation that con- 
siders them all as manifestations of one 
fundamental disease, namely multiform 
exudative erythema. (42 references) 
Bruno S. Priestley. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Cima, V. Pupillary reflex in monozy- 
gous twins. Riv. oto-neuro-oftal. 26 :287- 
293, July-Aug., 1951. 

In three pairs of monozygous twins, the 
behaviour of pupillary reactions, size of 
pupils and pupillograms proved different 
in each twin. (4 figures, 16 references) 
Bruno S. Priestley. 


Falls, H. F. Albinism. Tr. Am. Acad. 
Ophth. 57 :324-331, May-June, 1953. 

The ocular aspects of albinism are re- 
viewed. It has been suggested that the 
clinical picture (phenotype) exhibits a 
rather wide range of variability. This is 
substantiated by the appearance of many 
different hereditary patterns (genotypes). 
Sorsby’s classification has been presented 
in modification. The oculist is advised to 
anticipate albinism as a possible etiologic 
agent in photophobia, nystagmus, high 
errors of refraction, head nodding and re 
duced visual acuity. It is suggested that 
most of the signs and symptoms of albi- 
nism improve with advancing age and 
with the accumulation of pigmentation. 
Encouraging therapeutic advances in albi- 
nism seem probable in the not too distant 
future. Theodore M. Shapira. 

Rizzo, Paolo. The syndromes character- 
ized by microphthalmos and limbus mal- 
formation. Riv. oto-neuro-oftal. 26:327- 
334, July-Aug., 1951. 

The author describes a case of microph- 
thalmos with malformation of the limbus 


which closely resembles Biemond’s syn- 
drome. (2 figures, 21 references) 
Bruno S. Priestley. 
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DeaTHS 
Dr. Royal Jackson Calcote, Little Rock, Arkan- 
sas, died June 28, 1953, aged 59 years. 
Dr. Fay Maxey Cooper, Oklahoma City, Okla 
homa, died June 16, 1953, aged 53 years. 


ANNOUNCEMENT 

Doueny Lecrure 

The fourth Estelle Doheny Eye Foundation Lec- 
ture will be delivered on Thursday evening, Novem- 
ber 5th, at eight o'clock in the Los Angeles County 
Medical Association Building. Dr. Frederick C. 
Cordes, clinical professor of ophthalmology at the 
University of California School of Medicine, San 
Francisco, will deliver this lecture. His subject will 
be “Endocrine exophthalmos: An evaluation.” 


Societies 
East Bay Soctrery 
Dr. Jay Sharpsteen has been elected president, 
and Dr. Ernest E. Hessing, secretary, of the Oph- 
thalmological Society of East Bay, Oakland, Cali- 
fornia. Dr. Hessinge’s address is 483-30th Street, 
Oakland 9, California 


MISCELLANEOUS 


ye-BANK AFFILIATE 

The board of directors of the North Carolina 
FEyve-Bank are requesting affiliation with the parent 
and original eye-bank, The FEye-Bank for Sight 
Restoration, Inc., of New York City 


SYRACUSE POSTGRADUATE COURSE 

The Department of Ophthalmology of the State 
University of New York Medical Center at Syra- 
cuse will present its fourth annual postgraduate 
course in ophthalmology at the Hotel Syracuse, Fri- 
day and Saturday, December 11th and 12th 

Guest lecturers who will participate are: Dr. 
Alan C. Woods, Dr. Harold Falls, Dr. Hunter H 
Romaine, and Dr. Franklin M. Foote 

The tuition fee will be $25.00 payable to the 
State University of New York Medical Center at 
Svracuse, Irving Avenue, New York 
This fee covers tuition, daily luncheons, and dinner 
Friday night. The course will be limited to 60 
members. These will be accepted in the order in 
which applications accompanied by checks are re 
Inquiries regarding the course may be ad- 
504 State Tower 


Syracuse, 


ceived 
dressed to Dr. Harold H. Joy, 
Building, Svracuse, New York 


YALE POSTGRADUATE SERIES 

The Yale University School of Medicine Post- 
graduate Series in Ophthalmology opened on Oc- 
tober 9th with a case presentation by Dr. Eugene 
M. Blake on “The treatment of acute congestive 
glaucoma.” On October 14th, Dr. David G. Cogan 


presented a paper on “Ophthalmic manifestations 


in the neurologic patient.” 

The series will continue through May 28, 1954, 
with the following program scheduled : 

November 13th, a case presentation by Dr. J 
Miles O’Brien, Bridgeport, Connecticut, on “Elec- 
troretinography.” 

November 20th, “Aides in the diagnosis of glau 
coma,” Dr. Willis S. Knighton, New York. 

December 11th, case presentation by Dr. Robert 
C. Good, Waterbury, Connecticut 

January 8th, 1954, case presentations by Dr. Ar 
thur C. Unsworth and Dr. Chester A Weed, Hart 
ford 

January 29th, Dr. Alfred Cowan, Philadelphia, 
will discuss “Refraction problems: Questions and 
answers.” 

February 12th, “Experimental studies on exoph- 
thalmos,” Dr. George K. Smelser, New York, and 
case presentations 

February 26th, Dr. Arthur Gerard DeVoe, New 
York, “An evaluation of the plastic procedures 
available to the ophthalmic surgeon.” 

March 12th, case presentations and a paper by 
Dr. Leon S. Stone, New Haven, on “Eye embryo 
logic defects.” 

March 26th, “The eye in symbol and symptom,” 
Dr. Henry H. Hart, New York. 

April 9th, “Suprachoroidal iridencleisis, Dr. Fran 
cis P. Guida, New Haven. 

April 30th, “The method of concordance in the 
diagnosis of strabismus,” Dr, Joseph I. Pascal, New 
York 

May 14th, “The management of industrial ocular 
problems,” Dr. Arthur M. Yudkin, New Haven 

May 28th, Dr. Conrad Berens, New York, will 
discuss “Uveitis.” 

The dues for this postgraduate series are $15.00, 
payable to Dr. Frederick E. Mott, treasurer, 38 
Trumbull Street, New Haven, Connecticut. Dr 
Rocko M. Fasanella, head, Section of Ophthal- 
mology, Yale University School of Medicine, is 
chairman of the series 


SEMINAR ON NEURO-OPHTHALMOLOGY 

The third year of a seminar meeting in about 10 
sessions on the first Friday of each month, begin 
ning in October, is announced by the Yale Univer- 
sity School of Medicine. The meetings will take 
place at 10:30 a.m. in Room 2020 of Farnam Me- 
morial Building 


FLORIDA MIDWINTER SEMINAR 


The eighth annual University of Florida mid 
winter seminar in ophthalmology and otolaryngol 
ogy will be held January 18 through 23, 1954, at 
Miami Beach at the San Souci Hotel. In charge 
of the Division of Ophthalmology are Dr. Shaler 
Richardson, Jacksonville; Dr. Nelson M. Black, 
Miami; Dr. Charles W. Boyd, Jacksonville; and 
Dr. Bascom H. Palmer, Miami 
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urpose of the Guild | 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild's purpose is reprinted from the cover of the REFER- 
ENCE LIST OF GUILD OPTICIANS, a geographical index of all our members. 
If you would like a copy, just drop a penny post card to 


The Guild of Prescription 
Opticians of America, Ine. 


110 E. 23rd Street New York (10) N.Y. 


| 
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SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


SCHIOTZ 
TONOMETER 


IN STAINLESS STEEL 


This instrument is made in strict accord- 
ance with the revised specifications adopted 
on March 8, 1952 by the Committee on 
Standardization of Tonometers of the 
American Academy of Ophthalmology and 
Otolaryngology, and is supplied in a dust- 
proof case which has separate recesses for 
the Instrument, Test Block, Weights, and 
Plunger. 

As made in our own laboratories it pre- 
serves all of its original effectiveness for 
determining ocular tension with a new 
margin of accuracy, sturdiness, ease of handling and beauty of finish that is characteristic of instruments 
made by Meyrowitz. 

It has been found satisfactory by many Ophthalmologists and meets all the specifications of the 
A.A.O.0. Tonometry Committee. 

Approved by the Electrical Testing Laboratories, it leaves nothing to be desired from the standpoint 
of accuracy. 


In case, with certification, each $55.00 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephining for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that prevents penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.6, mm. diameters. 


Trephine, case, and two 1% mm. blades $95.00 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


610 Olive Street 
518 N. Grand Boulevard 
and Clayton, Mo. 


Prescription Opticians Since 1879 


CHICAGO, ILL. 


ALMER COE & COMPANY 


Established 1886 
10 N. Michigan Ave. 


1645 Orrington Ave., Evanston, 


Dow Optical Co. 
PRESCRIPTION SPECIALISTS 


Suite 1015 30 N. Michigan Avenue 
Chicago, Illinois 
Phone RAndolph 6-2243-44 


DEALERS IN OPHTHALMOLOGICAL 
EQUIPMENT 


NEW YORK CITY 


Optician Established 1875 
520 Fifth Ave., New York 
255 Livingston St., Brooklyn 


Member Guild of Prescription Opticians of 
America 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. & 


Guild Optician 


Oculists’ prescriptions exclusively 


CINCINNATI, OHIO 
L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Cofiexic 
Corrected Curve Lenses 
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NOW READY —The New and Improved Model 
= MUELLER 
Electric 
CORNEAL TREPHINE 
Balanced 


Light In Weight 
Smooth, Clean Cutting 
Complete With Its Own 
Special Battery Box 


Beautifully, precisely built and balanced, this new start or stop of the trephine blade. Complete in 
model has a specially designed little motor of un- __ fitted case with two cutting blades, 1.5 mm. and 
usual smooth power for quick, clean cutting, even 2 mm., and including special long-life battery 
with the larger sizes of transplant cutters. A box. $97.50 

convenient finger control switch gives you instant 


ORDER DIRECT FROM 


Instrument Makers To The Profession Since 1895 


Oye 330 SOUTH HONORE STREET 
Mueller & CHICAGO 12, ILLINOIS 


**. .. liquid preparations offered or in- 
tended for ophthalmic use which are 
not sterile may be regarded as adulter- 
ated ...”’* 


On ly offers you r1S0-S0L3 


sterile, stable, buffered, preserved, 
quality-controlled solutions of all 
commonly used ophthalmic drugs 


Write for a descriptive list of ISO-SOL products. 


* Federal Register, Jan. 16, 1953; 18 F.R. 351. 


THE ISO-SOL CO., INC. 
130 Flatbush Avenue, Brooklyn 17, New York 
Pioneer specialists in sterile ophthalmic pharmaceuticals 
In Canada: Ranar Co., 1245 St. Catherine St., W. Montreal, Canada 
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OPHTHALMIC INSTRUMENTS 


OF PRECISION 


15 WIGMORE STREET, 
LONDON, W.1. 
ENGLAND. 


the cosmetic 
STENOPEIC SPECTACLE 


A PRACTICAL AND COSMETIC 
VISUAL AID 
WITH MANY USES 


@ In irregular astigmatism, conical cornea, discrete corneal opacities and incipient cataract 
the pinholes often permit a clarity not obtainable by spectacle lenses. 

© As a temporary expedient the pinholes are valuable for children with high astigmatism 
(myopic, hyperopic or mixed) until they become sufficiently cooperative for precise 
objective refraction. 

© Following cycloplegia, the pinhole provides protection from glare and compensates for 
the disturbed visual acuity. 

@ In pathologic photophobia the pinholes frequently reduce light to a comfortable de- 
gree and yet permit effective vision. 

@ In cases of retinal separation, the motion of the eyeballs can be controlled adequately 
by blocking all but the central pinholes. 

© Used in patients with cataract extraction, before the procurement of their new glasses, 
the pinhole spectacles add an element of protection besides their other advantages. 

® The Cosmetic STEN OPEIC Spectacles have many other uses. Write for further 

information. 


SIZES—18-20-22-24-26-Bridge 
SPECIAL PRICES TO OCULISTS 
SOLD ON A 30-DAY MONEY BACK GUARANTEE IF NOT SATISFIED 


SUNSET GLARE GUARD CORP. ini] WEST GLENOAKS BLVD. GLENDALE 1, CALIFORNIA 
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are made exclusively in Germany under conditions most 
favorable to precision workmanship. Each instrument bearing 
the Lawton trademark reflects the skill and knowledge of 
generations of expert instrument makers. 


The Lawton Company offers a complete assortment of correct, 
new patterns, os requested by leading American surgeons. These 
instruments are sold through authorized surgical supply houses 
carrying representative stocks, and are thus made available 
throughout the country for your selection and immediate service. 


McLean Capsulotomy Scissor 
The construction of these new 
Scissors permits operation in 
a very small area. When in- 
serted through a small incision 


Visit your local dealer for further information about Lawton 
instruments. He is well equipped to give you prompt 


and courteous service. at the limbus, it will almost 
completely plug the opening 
thus reducing the loss of intra 
ocular fluid. Blades may be ro- 


tated to any angle as required 
Stainless Steel . . $30.00 


The L A WTO N Company 


425 FOURTH AVENUE, NEW YORK 16, N. Y. 


NEW FLASH LIGHT 
with 
ILLUMINATED RETRACTORS 
for 
RETINAL DETACHMENT, MUSCLE 
and 
TUMOR SURGERY 
Designed at the suggestion of 
DR. CONRAD BERENS. 


This new light was designed to eliminate the many faults of the flash lights in use today. 


Has only three metal parts with no springs or switch to wear out, uses standard inex- 
pensive bulb and batteries. 


Light tips are plastic with metallic mirror coating and covered with plastic lacquer. 


Special light tips can be made to order. 
Complete set price $22.50—Light only $4.50 
Available at your Optical or Surgical supplier. 


Manufactured by 
4920 N. Lawrence St. R. O. GULDEN Philadelphia 20, Pa. 


The KRAHN Slit Lamp 
Binocular Microscope (HSE) 


& 
@ One-hand control lever (joy-stick) for all direction positioning ? 
®@ Combined adjustability for Slit Lamp and Microscope with ‘ 

constant focus 

Same center level for slit and microscope of every axial rotation 

Hruby lens 

Brilliant illumination 

Sharply defined vertical and horizontal slit 

Interchangeable to Binocular Ophthalmoscope 


new Rodenstock EVE-REFRACTOMETER 


f 


Excellent for the objec 
tive determination of re 
fractions of the human 
eye, the Rodenstock eye- 
refractometer permits in 
stantaneous readings of 
spherical and cylindrical / The Slit Lamp gives a sharp-edged limited slit 
refractions including in- image and its light intensity is outstanding. The 
clination of the axis I } width of the slit is variable, may be narrowed 

It enables you to diag- down to the pin-point, completely closed or de- 
nose objectively problem veloped in a horizontal slit 
eases like children, illit ; Fitted on instrument plate with glass top 12” x 
erates and cases of pin hole p 6” 


pupils, as size of pupil has no seReunanequsseouneeaducanees 
effect on efficiency. Eliminates ‘ 

time consuming basic diagnosis ANTON HEILMAN 

so tiring to the patient. Particu- 75 Madison Avenue, New York 16, N.Y. 
Send catalog on: 


larly helpful in difficult cases of 
[) Siit Lamp Binocular Microscope (HSE) 


strong astigmatism, extremely 
weak vision, sensitive or nervous 

Rodenstock Eye-Refractometer 
NAME 


patients. This instrument 
ADDRESS 


tends to stimulate the 


tient’s confidence’ in 
doctor as well as self-con- 
fidence of the patient. 


Range from plus 20. O D 
to minus 20.0 D JO-1053 


don't dispense 
germs, doctor! 


THE MODERN DISPOSABLE 
EYE-DROPPER* 


Prevents contamination of Ophthalmic Solutions 


Disposable plastic droppers, for one use only, ideal *King, J. H. Contamination of Eye Medica- 
for clinic and office use. .. . These droppers cost only tions, Practice Methods of Prevention, 
a fraction of other droppers and offer insurance against AJO—Oct., p. 1389—Ithis issue) 
contamination. 


Price: 40¢ per box of 100 MARNEL. INC. 


P.O. BOX 4041, ALEXANDRIA, VIRGINIA 
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THE 
GOLDMANN 
SLIT LAMP 


By 
HAAG-STREIT A. 6. 


SHOWING 
The Hruby Lens and the 


movable luminous fixa- 
tion device, two of many 
unusual features. 


Ask the doctor whe owns 
a Goldmann. 


THE DOIG OPTICAL CO. 
8032 Jenkins Arcade Pittsburgh (22) Pa. 


U.S. AGENTS FOR HAAG-STREIT AND KEELER OPHTHALMOLOGICAL INSTRUMENTS 


The completely new... 


A. EXTRA STURDY ALL-METAL FRAME 

B. “CUSHION FIT" SHOCK ABSORBENT RUBBER NOSE PIECE 
C. ENDS COVERED TO PROTECT OTHER PLAYERS 

D. SAFETY PRESCRIPTION LENSES WITH HIGH BASE CURVE 
E. EXPANSIBLE, ADJUSTABLE "GLASS GARD"* HEADBAND 


@ One Price for All Prescriptions up to and Including 7 
Diopters—Case Included. 
@ Order Complete Sample Available at Nominal Cost 
or Write for Further Information 
*Pat. Pend. 


Since 1913 EXECUTIVE OFFICES 


“OPHTHALMIC 
LITERATURE”’ 


AN ABSTRACT JOURNAL IN ENG- 
LISH OF THE WORLD’S CUR- 
RENT LITERATURE ON OPH- 
THALMIC SUBJECTS 


Indispensable to the busy practi- 
tioner for quick reference and 
timely useful information. 


“Ophthalmic Literature” and In- 
dex (8 numbers) Yearly sub- 
scription—Four Guineas ($13.50 
U.S.A.). Published by British 
Medical Association. 


U. S. A. Agent 


GRUNE & STRATTON, INC. 
381 Fourth Ave. 
New York 16, New York 
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THE UNIQUE 
GOLDMANN SLIT LAMP 


One Arm Control 
¢ Hruby Lens for Fundus Exam- 


ination 


Many Other Advantages 


U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 


ALFRED P. POLL 
Dispensing Opticians 


Trade in Allowance for Poser and Universal Lamps 40 WEST SSTH STREET, NEW YORK 19, N.Y. 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 55 E. Washington St. . . . Chicago 2, Ill. 
AND FITTED EXPERTLY Phone FR 2-4449 
- Branches at Kansas City, Mo., Detroit, Mich. 
Our experts visit Milwaukee, Madison, Minneapolis and 
St. Louis regularly. Serving the Middle West since 1924. 
Eye making has been a family tradition 


PLASTI 
GLASS & sTic with us since 1835 


The “cLacrilens is a Safe 


. Free From Danger of Injury to The Eyes. 
2 Will Not Fall Out of The Eye. 
3. Safe For All Sports, Including Swimming. 
4. Custom Made to Fit The Eye. 


WRITE FOR BROCHURE 


49 EAST 51st STREET © NEW YORK 22, N.Y. 


Mfgs. of all Types of Contact Lenses 
BRANCHES IN 
PHILADELPHIA ... MONTREAL ... LONDON 
JOHANNESBURG . . . SHANGHAI 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 


ophthalmology and cognate literature. 
Annual Subscription $13.50 


Subscriptions to: 


GRUNE AND STRATTON, INC. 
381 Fourth Avenue 
New York 16 


New York, U.S.A. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTi 
AMSLER LEPLAT PAUFIQUE 


DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 


Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
thalmological Societies. 


This review is published by Messrs. Doin & Co. 
8 Place de l’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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6.0 
FOR MAXIMUM EFFECTIVENESS 


SODIUM PROPIONATE 10%, 


Ophthalmic Solution 


the first sterile ~ fully potent scientific preparation 


of this hypo-allergenic ~ wide-spectrum 
CHEMOTHERAPEUTIC 


Therapeutically effective in blepharitis ~ conjunctivitis 


prophylactic after foreign body removal 


Buffered to an acid pH for stability and comfort 


patient acceptance ~ clinically proven 


Literature on request 


OPHTHALMOS, INC. 


4808 Bergenline Ave. Union City, N.J. 


OPHTHALMOS ésterile collyria available throughout U.S. and Canada 
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OPHTHALMIC ADJUNCTS 
Plastic Prism Bar 


This pocket size plastic 
Prism Bar originated by 
AusTIN BELGARD contains 
3-5-10-15-20 prism diop- 
ters. Ideal for office or 
patients’ home use. 


Each $11.00 


Stereoscopic Charts 


BY CUIBOR 


Can be used with Stereocampimeter, 
Synoptoscope, Rotoscope and similar 


instruments ; also with Stereoscope. 


For Adults and Children. 


Set $4.75 


This adjunct combines black plastic for occlusion and red plastic for the 9 field 
muscle test. Designed by AUSTIN BELGARD 
Each $5.00 


OPHTHALMIC UL OPTICIANS 


\(wwocesate SERVICE 


INC. 


Medical Center Office: 109 N. Wabash, at Washington 


1920 W. Harrison St., at Ogden. (Formerly Belgord, Inc.) 9th Floor STate 2-5362 
CHICAGO, ILLINOIS 
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Dual Purpose Occluder & Red Glass 
| 


@ For your copy, write 
MONOPLEX MANAGER 
American Optical Company 
Southbridge, Massachusetts 


Recently published, this booklet contains 

much interesting material relating to AO 
Monoplex Plastic Artificial Eyes and AO Im- 
plants. The Eye section of the booklet de- 
scribes Monoplex stock eyes, modifications . Op 7 
possible with these premade prostheses, Am j ical 
and custom “nade eyes. Three types of erican pu 
Orbital In.plar*s are discussed: Integrated 
and Buried ...esh types, and Spheres. sh 
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